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PRESIDENTIAL ADDRESS ' 

B\ Roc.ek T Lee, M D , F A C P , Boston, Mo<:sachi(setts 

This Annual Session of the American College of Physicians, this Con- 
^ocatlon IS a significant denionsti ation of the determining philosophy upon 
which the College is founded Others ma)' speak of the education and 
training in the professions of religion, teaching, engineeiing, the law, busi- 
ness. etc . but 111 tlie profession of medicine, and particularly in the medical 
specialties of which our College is a noteworthy illustration, it seems desir- 
able to discuss from time to time certain outstanding features As a 
preface to this discussion one may recall the emphasis that the late Charles 
W Eliot, then President of I-Iarvard University, put upon what he called the 
“prodigious advances in Medicine “ That phrase is as true today as it was 
35 jears ago, and if one reads the times correctly, it will be even more true 
111 another 35 5 ears Some of the oldsters among us look back on our 
student and hospital days in whicli there were no gastrointestinal roentgen- 
rays, no blood pressure apparatus, no determinations of the basal metabolic 
rate no electrocardiograph, no Wassermann test, no cunning dyes that 
helped our diagnostic pursuit, no intravenous therap)^ and very little of what 
we now call Chemotherapy I mention only a few of a staggering list 
And what of tliose from our ranks who tried to practice medicine witli the 
education and training that they received only from the Medical School even 
when supplemented by a hospital internship ' In charity we draw a veil over 
the direful possibilities 

It is axiomatic that the four 3'ears immediately after graduation from 
Medical School are more important than the four years in the Medical School 
And this IS true despite the inestimable Aalue of the fundamental education 
in the Medical School Moreovei, this is a continuing process throughout 
a man’s active medical life The oldsters in their daity routine, in active 
practice at the bedside, in the clinic, m the laboratory and in teaching use 
technics in diagnosis, treatment and in investigation that were unheard of in 

* Address at the Annual Convocation of the American College of Physicians, St Paul, 
^Minnesota, April 22, 1942 
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their student days Side by side the oldsters and the youngsters leain to- 
gether The pace is “hot ” The oldsters pant and sweat with the necessary 
exertion of learning the intricacies of the electrocardiograph or the electio- 
encephalograph, for example, and of trying to understand the complexities 
and the inevitable jargon of immunology and of hormones, vitamins, and 
the like But to stop is to be lost It may be pride that drives us on, but I 
like to think that it is the excitement of the chase and the love of our pio- 
fession And I like to think that therein lies the enduring satisfaction of oui 
professional lives It is a satisfaction to recall that though inconspicuous 
and perhaps unsung and unquoted one took pait m some of the prodigious 
advances in Medicine As I have said before, that is and must be the funda- 
mental philosophy upon which the Ameiican College of Physicians stands 
To those of you who are about to be received into Fellowship of the Col- 
lege, the College certifies that you have made notable progress m the Specialty 
of Internal Medicine You know and the College knows that your progress 
has not always been easy But mark you this, the College certifies only to 
your progress, not to your arrival at youi professional destination Only 
physical or professional death will mark the end of your progress The ex- 
citement of these prodigious advances will, I fondly trust, continue to spin 
on 3 our footsteps These next years, I assure you, will be even more vital 
to your progress than the years that have gone before The College hopes 
that this recognition of youi progiess m internal medicine will be accepted 
by you as evidence of your promise for the futuie Your futures will be 
even more varied tlian your pasts Some of you have already joined the 
armed forces of this country Perhaps most of you will eventually join the 
Army or Navy The rest of you wull do double or makeshift duty in civilian 
practice, in the hospital, in teaching, or in the laboratoiy This tremendous 
dislocation of 3 our professional lives is your bit and is to be accepted as your 
job For winning the Avar is at this moment the first and only job of every 
man, woman and child of this country, of every Fellow of this College and 
of the College itself 

There are, howc^cr, real possibilities of prodigious advances in Army and 
Na^y medicine, c\cn though theie are restrictions imposed by military neces- 
sities Some of 30U ha\e alrcad3 surmounted difficulties of a similar natuie 
Some of 3011 undoubtedly ha^c labored under the restrictions imposed by 
<.iich circumstances as localitj. finances, inadequate equipment, unfavoiable 
surroundings It is particularly to the credit of those when they have not 
onh kept abreast of the rapid ad%ances in medicine but also have kept then 
medical cunosit\ alert, so that on occasion the3 ha\e pushed the frontiers 
forward 

If the vlogan of successful modern warfare is the offensive always the 
oftcnsnc. the slogan of successful modern medicine, and indeed of this Col- 
lege might he the adeance, alwaes the adeanct. in the armed forces and in 
IKae. We must keep our enemies of disease and ignorance alwa3s on the 
deicnsixc he nexer being on the defens, ec hut alwaxs attacking, by readily 
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shifting plans to meet new situations Disease and germs, like the Japs and 
Germans, alwaj s seek the initiati\ e and always wage totalitarian war 

I realize that I ha^ e given a bald outline of one aspect of the ideology of 
this College The College has tried to substantiate this ideology The Col- 
lege recognizes its obligations to its Fellows and its country m peace and war 
The College does not content itself with its Annual Meeting and the publica- 
tion of the Annals or Internal Medicine, important and indeed vital as 
these two undertakings are All of us need help m keeping up the pace of 
medical progress, and this is even more true in w^ar than m peace I speak 
adMsedly wdien I saj that the College has not yet met this obligation ade- 
quately, but important beginnings have been made In the wnnter and 
spring of 1941, under the auspices and supervision of the College, seven post- 
graduate courses m internal medicine and related subjects were conducted 
for members of the College and other qualified physicians in medical centers 
all over the countr)’' During the w’lnter and spring of 1942 a somewhat 
more extended postgraduate course program was planned Eleven courses 
Avere scheduled at Avidel) separated medical centers, but due to war conditions 
five of them had to be withdrawm The Annual Session of the College is 
actually a postgraduate Aveek Avitli its diversified program of clinics, panels, 
moniing lectures and general sessions Throughout the year, numerous 
regional meetings of FelloAVS and Associates have been conducted Your 
president can testify to the professional and scientific excellence of some of 
those regional meetings AAdiich he Avas able to attend 

The College is quite alive to the ncAV problems and new difficulties of 
physicians Avho are FelloAVS, Associates or potential material for the College, 
Avho are in the armed forces of the country Already the Advisory Commit- 
tee on Postgraduate Courses of the College carried out a week's program of 
Postgraduate Nights consisting of 16 lectures for the benefit of Medical 
Officers at one of the large Naval Hospitals Discussions have taken place 
Avith the appropriate authorities of the Army and Navy who are very co- 
operative, and It is hoped that this program may be developed and expanded 
It IS not too much to expect that, when and Avhere the military situations 
alloAV, medical service m military hospitals may be comparable to service in 
ciAuhaii hospitals This will mean, of course, the best of medical care to 
the soldiers and incidentally (and it must be incidental) the professional 
progress of the medical officers 

Many FelloAvs and Associates of the College are on active military duty 
For them the College has reduced the annual dues and initiation fees The 
Avar activities of the individual members of the College, who may not be 
fortunate enough to wear uniform, are manifold All over the country. 
Fellows of the College, in addition to their ordinary duties, are serving as 
examining physicians, are on draft boards, advisory boards and on appeal 
boards As the Avar tempo increases, there will be more demands for double 
duty and makeshift duties Many pet researches of our FelloAVS must be 
laid aside for the duration 
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The National Research Council drafted members of the College as in- 
dividuals for service on its many committees A former President of the 
College, Dr O H Perry Pepper, is the haid working chairman of the Com- 
mittee on Medicine of the National Research Council I suspect that Dr 
Pepper is more in Washington than in Philadelphia 

Well over a year ago, the College undertook to classify internists for 
possible availability for military service, according to capabilities, experience, 
age and other criteria Your President-Elect, Dr Janies E Paulhn, of 
Atlanta, has devoted himself without stmt to this arduous task By this 
forehanded action and with similar activities by the American Medical As- 
sociation and the American College of Surgeons, information concerning the 
Medical Resources of the country was available when war was declared 
Now President Roosevelt has appointed Dr Paulhn on all the important 
Committees of Procurement and Assignment The Regents believe that the 
sum of $3500 00 appropriated for clerical and technical assistance for this 
work has more than amply been justified in its value to National Defense 
Over a year ago when no governmental funds were available, because the 
Regents of the College and the National Research Committee on Medicine 
believed the need was urgent, the College made an appropriation of $10,- 
000 00 for the promotion of a researcli project of Dr Edwin J Cohn of the 
Harvard Medical School This project concerned the preparation and 
adaptation of certain types of plasma for human transfusion Dr Cohn 
has told us of some of his work at one of the morning lectuies of this Annual 
Session The necessary restrictions imposed by the state of war has, of 
course, prc\cnted Dr Cohn from unfolding the whole fascinating story of 
his ^^o^k I like to think that these moneys are personal contributions of the 
Fellows of the College to National Defense, rather than the contribution of 
the College, which is impersonal 

Army medicine, na\al medicine, aviation medicine, civilian medicine are 
m essence one and the same Hence, m these Annual Sessions of the College, 
actuall), as 1 have said before, a postgiaduate week, there are papers m 
aMation medicine, on blood banks, on blood substitutes There are papers 
on t>phns fe\er, malaria, and tropical diseases Such expert discussions 
lia\c a direct relation to the nar, the first group seemingly more than the 
second Ihit there mil henceforth alwa>s be civilian aviation Aviation is 
an important method of transportation today There will be transfusion of 
blood and of blood «;ubstitntes m jieacc times The medical problems dis- 
cussed ill all the clmifi, panels, lectures and papers ba\c application m both 
niiiitary and cimI life Yes. and 1 include geriatrics as a military problem 
What make< a colonel or a general unfit at 60, or before 60, or not until 70? 
Iltm can ne select the men’ And moic imiiortant, hon can we keep ihcin 
fit’ And. if tins applies to the ann>, it applies pecuharU to the defense 
ifTori and it applies to civilians m tunes of jicacc At this tune the College 
has hut a '•it.gU purjio-e, that of winning the war, but the College believes 
that m war and m tiiethcinc, the secret of success is, the ofTensiee*, the advance 
the attaek and abvav.s and ever so 



CLINICAL-PATHOLOGICAL CONFERENCE ' 


Discusser — \V allace M Yater, MD, FACP, Washington, D C 
Pathologist — Charles F Branch, M D , Boston, Masmchusetts 

Dr Yater After haMiig read the history of the case we are to discuss 
this morning, I am coiiMnced that there are just as haid medieal nuts to crack 
m Boston as there are in Washington and elsewhere I approach a discus- 
sion of this case with fear and trepidation, and hope it will not turn out to 
he a Dunkirk for me 

Maj I suggest that we refresh our minds concerning this rather mystify- 
ing case b) reading it over again together from beginning to end 

Clinical History 

The patient was a 35 year old man b> occupation a wood-worker When he was 
IS jears old he had an attack of appendicitis with appendectomy under chloroform and 
ether anesthesia He had a prolonged comalescence from this operation with 
drainage of an appendiceal abscess On several occasions when the dressings were 
being changed and drains were inserted, chloroform anesthesia was necessary How- 
e^er, the recovery from this illness w'as said to be complete 

Six years ago, when he was 29 years old, he had an attack of lobar pneumonia 
followed bj a sterile pleural effusion which subsided after aspiration At about this 
time he commenced to have recurient attacks of mild transitory jaundice 

About a year ago he began having attacks of fever, usually accompanied by diar- 
rhea There would be a sudden chill, high fever, and the passage of several loose 
stools The fever would last from 24 to 36 hours and then subside Between attacks 
of chills and fever and diarrhea he felt quite well At first the chills and fever oc- 
curred nearly every week He entered one of the Boston hospitals for study, remain- 
ing there for eight weeks Under observation he was found to have an irregular, 
low-grade fever which ranged between 98 6® F and 100° F , occasionally interrupted 
by chills w'hen his temperature would be 102° F or 103° F 

On physical examination the skin was normal in appearance The heart and 
lungs w'ere negative except for a sjstolic murmur at tlie apex, no diastolic murmur 
was heard The spleen was palpable two fingers’ breadth below tlie costal margin 
The rest of the physical examination w'as negative Numerous blood cultures were 
negative Agglutination tests for undulant fever and for typhoid and paratyphoid 
fevers were negative Gastrointestinal roentgen-ray series, films of the chest, intra- 
venous pyelograms, and barirm enema all were negative The electrocardiographic 
tracing show’ed slurring of tlie QRS complexes, suggestive of an intraventricular con- 
duction defect On one occasion it was said that the patient had a shower of 
petechial hemorrhages over the skin, and m one blood smear a monocyte was found 
Avith an engulfed red cell In view of the extensive oral sepsis which the patient 
presented, numerous teeth were removed, but this procedure appeared to have no 
effect on either tlie chills or fever 

The patient finally was discliarged from tlie hospital, returning for follow-up 
study on two different occasions, one in two months and one six months later He 

*One of the Climcal-Patliological Conferences given at the Annual Meeting of thg 
College m Boston on April 22, 1941, under tlie direction of Dr Reginald Fitz 
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Stated that he had been reasonably well aftei leaving the hospital except for one or 
two bouts of fever with the temperature going to 103° F 

About SIX months after his last return to the hospital he entered the Robert 
Dawson Evans Memorial Hospital for further study At this time he complained of 
recurrent attacks of chills and fever, and of a distended abdomen The distention 
was of recent onset and caused no great discomfort 

The skin was pale and there were numerous telangiectatic spots over the arms 
and shoulders Such spots typically had raised central areas which were red and 
from whose central point numerous small blood vessels radiated outward When 
gentle pressure was exerted over these telangiectatic areas, pulsation of their smaller 
arterioles could be seen The eyegrounds were normal 

The lungs were clear throughout The heart was not enlarged, there was a 
soft systolic murmur at the apex, but no diastolic murmur was heaid The blood pres- 
sure was 110 mm Hg systolic and 70 mm diastolic The abdomen was slightly dis- 
tended The spleen was palpable in the left upper quadrant, extending 3 cm below 
the costal margin on deep inspiration The liver was not felt No other masses 
were palpable There was a right-sided hydrocele and slight pitting edema over the 
ankles and sacrum 

The blood Wassermanii reaction was negative, the hemoglobin was 70 pei cent, 
with cl red blood cell count of 3,500,000, the w'hite cell count was 4,000, differential 
count of the leukocytes was normal The nonprotein nitrogen ranged between 31 to 
44 mg per cent, the blood cholesterol ranged betw'een 250 to 300 mg per cent 
the serum bilirubin ranged betw'een 1 3 and 4 3 mg per cent The sedimentation rate 
was elevated above normal The TakaU-Ara test was positive in all dilutions the 
total protein of the blood was 5 7 gm per cent, of this the albumin was 2 5 gm 
and the globulin 3 2 gm per cent Agglutination tests for the typhoid-paratyphoid 
group were negative The bromsulfalem test show'ed 40 per cent retention of the 
d\e at the end of half an hour with 50 per cent retention at the end of five minutes 
Repeated examinations of the urine showed no albumin or sugar, bilirubin was present 
oil six occasions, and urobilinogen ahvays w'as increased in dilutions of 1 50 to 1 600 
cultures of the urine were negative Renal function appeared normal as judged by 
the phcnolsulphonephthalein test, there being an excretion of 67 per cent in twm hours 
Electroccirdiograplnc tracings continued to show- a constant slight intraventricular 
conduction defect Roentgen-ray films of the heart and lungs w'ere negative The 
barium enema was negative 

1 lie patient rcm.iined under observation in the hospital for 67 days, and during 
this tunc he had several sudden bouts of fever which lasted between 24 and 36 hours 
On two different occasions during the period of fever, blood cultures were positive 
for colon Incilh During the period of hospital observation the patient’s abdomen 
btcame notabK distended and there developed definite signs of ascites The ascitic 
lluid removed had a specific gravity of 1 004, its protein coneentration was 0 68 gm 
per cent, and of this the albuniiii concentration was 0 33 gm and the gloliulin con- 
antnition 0 35 gm per cent, the ascitic fluid sediment w.is negative As a tcrnniial 
eviiit tfu patient developed tenderness in the left side of the neck with brawnj m. 
duration and edcim '] his was associated with high fever, leukocytosis and delirium 
\t this tinu heriiolvtie streptoeocei were obtained from the throat on culture The 
induration and tde’in in tht neck continued to spread 

CiiMCAi Disclxsion 

'Ihc'-e are* certain disadvantages confronting the discusser of a case with 
vineli he has hid no jicrsonil connection lie has to accept the results of 
ohs,^rvations of otlurs without having an opportunitv eitlier tf> tlieck them 
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or to extend them On the othei hand, he has the definite advantage of see- 
ing the case as a whole and not piecemeal as does the attending physician 
This IS the same ad^antage that a consultant often has over the general 
practitionei \\ho has seen the de\elopment of a case in its early phases, 
^\ho ma) ha^e been confused by the eaily indefinite symptoms, and who 
perhaps ma\ not ha^e examined the patient sufficiently often as the illness 
developed 

Non\ m this case, I shall take advantage of my piivilege by beginning my 
discussion of the case near the end of its course The data in the second 
from the last paragraph of the clinical histoiy indicate definitely that the 
patient finall} de\ eloped ad\anced disease of the liver, as indicated particu- 
larly by the retention of bromsulfalem, the positne Takata-Aia test, and the 
increase m the amount of urobilinogen in the urine The bromsulfalem test, 
^^hen positne, is quite specific as an indicator of advanced liver disease when 
there is little or no jaundice The Takata-Ara test, though not specific, is 
quite suggestive of cirrhosis of the In er, when positive A definite increase 
m the urobilinogen output is quite definitel} an indication of hepatic disease 
Other findings which support the diagnosis of serious disease of the liver, 
and particularly cirrhosis, are the anemia, the leukopenia, the moderately 
elevated blood cholesterol, the reversal of the albumin-globulin ratio, the 
fluctuating level of the serum bilirubin with moderate increase, and the 
later de\elopinent of definite signs of ascites The spleen was also palpable, 
and moderate splenomegaly is common with cirrhosis of the liver The livei 
could not be felt and may, therefore, well have been shi unken The presence 
of a hjdrocele and slight pitting edema of the ankles and sacrum are con- 
sistent with the diagnosis of cirrhosis of the liver, and are no doubt due 
laigely to the depression of the serum albumin level On his last admission 
It was noted that there were numerous telangiectatic spots over the aims and 
shoulders A description of these lesions indicates that they were the so- 
called spider nevi, which, when present, are practically pathognomonic of 
cirrhosis of the liver Examination of the ascitic fluid indicated that it was 
a transudate and not an exudate 

The last paragraph of the clinical history shows that the final episode in 
tins patient’s life was his development of an mtercurrent infection, consisting 
of two phases colon bacillus bacteremia, and finalty a cellulitis of the neck 
It IS, of course, not unusual for patients with cirrhosis of the liver to de- 
velop an infection terminally, which their loweied resistance does not allow 
them to overcome 

Having established the point tliat the patient’s illness terminated with 
cirrhosis of the liver and the terminal mtercurrent infection, let us leturn 
now to the history of the case, to see whether we may determine the cause 
and type of this cirrhosis The patient was a wood-worker, but the history 
does not state what tjqie of wood-worker So far as I know, there is noth- 
ing m the occupation of wood-workers that could remotely lead to cirrhosis 
of the liver However, the historj^ states that chloroform anestliesia was 
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used several times for surgical pui poses when the patient was 18 years of age 
Recovery, however, was complete, and although chloroform sometimes pro- 
duces serious liver damage, it is the type of liver damage from which recovery 
is complete unless the patient succumbs to it soon aftei the administration 
of the chloroform Furthermore, the patient’s chronic illness which led to 
his death did not apparently begin until 11 yeais later, when he was 29 
years old Therefore, I believe we can safely rule out the use of chloroform 
111 the etiology of the disease of the liver 

Six years before the patient died, when he was 29 years old, he had an 
attack of lobar pneumonia, soon after which he began to have recuirent at- 
tacks of mild transitoiy jaundice The etiology of the pneumonia is not 
stated in the history However, streptococcal pneumonia and pneumococcal 
pneumonia are both occasionally complicated by cholangitis, and since the 
pneumonia was the only definite infectious disease from which the patient 
suffered, which might have played a role in the etiology of the disease of the 
liver, the possibility that it was important in this connection cannot be ovei- 
looked Therefore, I believe we should assume that the patient may have 
developed a low-grade chronic cholangitis as a result of his pneumonia 

Certainly the subsequent course of the patient’s illness following the pneu- 
monia, particularly during his last year of life, was very suggestive of 
chronic cholangitis He had exacerbations of the chronic infection, asso- 
ciated with sudden chills, high fever, and diarrhea Diarrhea sometimes 
occurs in connection with cholangitis Between these biief exacerbations 
the patient was quite well, but while under observation for eight weeks in one 
of the Boston hospitals it was noted that he had an irregular low-grade fever 
e\en between the more severe episodes 

The fourth paragraph in the histoiy^ is designed to confuse us, not con- 
sciously on the pait of the historian, but because of the facts contained 
therein A systolic murmur at the apex w'as noted, but apparently without 
cardiac enlargement The murmur itself need not be important The 
splctn was noted to be palpable This finding may be present wuth many 
infectious diseases, one of w'liich is bacterial endocarditis How'ever 
mimcrou*: blood cultures were negative, and there were no other features to 
''UggC'.i that diagnosis Agglutination tests for certain of the prolonged 
fc\crs were ntgatne Diseases of the gastrointestinal tract, lungs, and 
uniiar\ tract were ruled out b> roentgen-raj and other studies. The electro- 
canhogr.uns to which we do not have access, showed slurring of the QRS 
tnmplexes, but this finding in itself is of no importance m the consideration 
of our c.i^'C, since it ma> occur under many circumstances The one shower 
of iKlcchial hemorrhages over the skin should not confuse us, since it w’as a 
tran^'itnt epHode, and one that might occur in main conditions 
nio,al of numerous ueth without effect upon the chills or fever was inerelv 
another instance of the fallacy of our theore of focal infection, which is 
\ egmtung to ‘'gei h\ the* hoard ” 
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The course of the illness continued much the same way tlnoughout, with 
longer or shoiter i emissions, until the terminal phase marked by the presence 
of advanced disease of the liver 

We have now come to the point where it is necessary to tie up our diag- 
nosis of cirrhosis of the liver with the history of long-standing infection and 
bouts of chills, fe\er, and diarrhea Laennec’s cirrhosis does not follow such 
a clinical course, but there is a form of biliary cirrhosis, quite rare, which has 
been called cholangitic induration of the liver, or cholangitic cirrhosis It is 
not the result of obstruction of the extrahepatic bile ducts but of chronic 
recurrent intrahepatic cholangitis In this condition the liver becomes 
smaller and firmer and its surface more or less granular When the liver be- 
comes greatl} shrunken b} the periportal fibrosis, a secondary result of the 
shrinkage is portal congestion, and then splenomegaly and even ascites may 
appear I believe that this case fits well the description of this rare disease 

In conclusion, I believe we can predict, if our ratiocination is correct, 
that the patliologist will show' us a small, hard, granular livei, which micro- 
scopicall}’ sho\\s an extreme degree of fibrosis primarily involving the intra- 
hepatic biliary tract, but secondarily causing obstruction also to the portal 
radicles There should be very little functioning liver parenchyma left 

Pathological Discussion 
Dr Branch 

The pathologist accustomed to viewing the cumulative result of years 
of disease not infrequently finds it difficult to assess with mathematical 
accuracy all of the facts before him Even with the aid of a complete clini- 
cal history and the facts marshaled by long microscopical study, one fre- 
quently finds that all is still not clearly explained To one with such experi- 
ences behind him. Dr Yater’s brilliant and clairvoyant discussion is most 
refreshing, and I am given to wonder if the good internist was not looking 
over my shoulder at the necropsy His analysis is so perfectly accurate down 
to tlie last detail that it must perforce bespeak his great clinical ability 

As has been so carefully differentiated, the patient had no intrinsic heart 
disease, clinical signs and symptoms to tlie contrary notwithstanding The 
heart w'eighed but 210 grams and showed no gross pathological changes 
There was no histological evidence of rheumatic fever or other pathologic 
findings of consequence 

The lungs were also essentially negative, presenting only a slight ter- 
minal hypostatic pneumonia A partially obliterative fibrous pleuntis on 
tlie right attested the pleural effusion which was a sequel to Ins pneumonia 
six years ago 

The gastrointestinal and genitourinary systems w'ere essentially negative 

As pointed out, patients with cirrhosis frequently become so debilitated 
that their resistance is lowered and terminal bacterial invasion is frequent 
In this instance the terminal Bacillus call bacteremia and the cellulitis of the 
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neck were such manifestations The importance of the bacteremia is dif- 
ficult to estimate for it had given rise to no demonstrable focal lesions The 
cellulitis of the left side of the neck with formation of an abscess about 
the left lobe of the thyroid yielded Streptococcus hemolyticus but no Bacillus 
coll The carotid sheath was involved in this process, and there was also a 
small streptococcus-containing abscess just behind the sternal notch 

The splenomegaly of 400 grams, which could be palpated 3 centimeters 
below the costal margin, was primarily the response to a simple passive con- 
gestion due to the advanced liver obstruction However, it also showed a 
well defined acute splenitis commensurate with the degree of cellulitis m the 
neck 

The extrahepatic biliary system and the pancreas were entirely negative 
The gall-bladder contained no stones, all ducts were patent and showed no 
evidence of thickening or occlusion 

With all the clinical evidence at our disposal, one can hardly escape the 
outstanding picture of profound chronic liver disease We have been much 
impressed with the development of this angle of the case by the discusser 
and heartily concur in the many aspects of his clear differential diagnosis 
The chloroform episode was obviously a “red herring ” The development 
of intermittent jaundice following the patient’s pneumonia is much more 
suggestive of the true nature of his liver pathology As has been so neatly 
drawn to your attention, during the past year at least, the patient has suffered 
from a marked chronic cholangitis 

With this outline so sharply stenciled on your canvas, little remains for 
me to do but fill m the colors The liver presented a truly remarkable pic- 
ture It weighed but 775 grams, yet presented none of the external char- 
acteristics of the healed stage of acute yellow atrophy or toxic cirrhosis It 
was extremdy firm, relatively regular in outline and in general was pale 
\ello\\ish-brown Its entire surface \vas diffusely and uniformly studded 
with imriad minute, bright orange-brown nodular elevations, averaging 2 
to 3 millimeters in diameter The intervening capsule showed a dense 
fibrous thickening, and no normal lobulations could be discerned Because 
of Its tlensit} the organ w’as sectioned with difficulty Multiple serial 
sections rc\eal the entire li\cr uniformly replaced with myriads of minute, 
golden-brown, pl.iteau-like elevations 3 millimeters in diameter, roughly cor- 
respfinding to the normal lobulations The mter\ening stroma was depressed 
and consisted of ghsltning gray fibrous tissue The interlobular bile duels 
were thickened and projected shghih from the surrounding fibrous tissue 
'I he\ were rather sharph defined b\ their contents, which consisted of granu- 
kir. clmuh, pale greenish-brown, mucoid bile There was no gross evidcnc" 
of bile >tasis in the smaller canaiiculi ^ 


liistologicalK. the' picture w.as entirely Upical of the enlitj described I 
!)r Vater The outline of the original lobules was well jirescrved, and 
anethhig, aciciuiiated h\ a marked incrt.isc of connective tissue in the* u ^ 
cina^ Hu remaining parenclnma was arranged 


in a 


normal 
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fashion about the central veins, and in general consisted of liver cords which 
\\ ere hj peq)lastic At some points they showed various stages of degenera- 
tion, whereas in other regions the) W'ere definitely regenerating Near the 
peripher) of some lobules were niinute aieas of focal necrosis, in which tw^o 
or more liver cells w ere being invaded by neutrophiles At the periphery the 
lobules were gradually destro}ed b) the recurrent acute attacks, so that now^ 
the portal canals are replaced by bands of connective tissue, actually 1 to 2 
millimeters m w idth These old battlefields contained all sorts of mementos 
of previous engagements The scarring w'as profound Large numbers of 
lymphocytes, plasma cells and monocytes infiltrated this entire zone, and 
the progressive nature of .the lesion was further indicated by large peri- 
ductular accumulations of neutrophiles and a rare eosmophile The larger 
ducts were relatnely constricted b) the surrounding infiltration and scar 
tissue, and their luninia contained the partially inspissated, semipurulent bile 
noted above The smaller bile ducts gave an erroneous impression of being 
increased in number, their epithelium w'as intact and they were virtually oc- 
cluded by the surrounding induration The intralobular canahculi show^ed 
more evidence of bile stasis than was suggested by tlie gross picture, but in 
now'ise comparable to the degree of dilatation observed in a true obstructive 
biliar)' cirrhosis There w'as no central necrosis nor any pathologic change 
compatible w'lth the suggested injury created by chloroform poisoning 
Thus, w'e have a Iner showing a true cholangitic induration, or if you 
w'lsh, an infectious biliary cirrhosis, a liver wdiich m the early stages of the 
disease w’as larger than normal and at tliat time would have shown an acute 
infectious hepatitis, one wdncli now' is a rock-like monument to successive 
w'aves of exacerbation and remission, each receding line clearly marked m its 
remaining and totally insufficient arclntecture 

In closing W'e must admit that the microscope did no more for us, nor 
brought us no less certainly to the correct conclusion than did the illuminat- 
ing remarks of the discusser 



PRIMARY CARCINOMA OF THE LUNG (REPORT OF 
115 CASES, 38 AUTOPSIES AND 77 BRON- 
CHOSCOPIC BIOPSIES) ^ 

By J A Peerone, M D , and J P Levinson, M D . 

Pittsbw gh, Pennsylvania 

Rosahn ^ states that definite criteria for diagnosis should be established 
to render valid any comparisons of the incidence of carcinoma of the lung 
at different periods These criteria are 

1 An autopsy must have been performed 

2 The carcinomatous nature of the lesion must have been vei ified micro- 
scopically 

3 There must be no reasonable doubt that the neoplasm was a primary 
growth 

4 Percentage should be calculated on the basis of total adult neci opsies 
Rosahn arbitral ily adopts 20 years as the lower age limit 

In our report we have attempted to fulfill all of the above criteria We 
have an autopsy series of 38 primary carcinomas of the lung occurring in 
the }ears 1911-1939 inclusive, and 77 cases of bronchoscopic biopsies during 
1933-1940, in which a pathological diagnosis of caicmoma was made 

Incidence 

Simons * in his monograph has reached the following conclusions regard- 
ing incidence 

1 Incidence of the disease has increased absolutely and relatively 

2 Conliiuied suggestions that such an increase is only apparent and not 
rial are denied by the facts 

3 The increases iiere gradual until the early 1900’s, since when the 
gradient of increase lias become constantly steeper 

4 In nianj localities the greatest incidence seems to have been reached 
m 1924, whereas m others the freqitenc) still is advancing 

In general it can lie stated that 1 to 2 per cent of necropsies reveal lung 
cancers and that 10 per cent of all cancers at autopsy arc lung cancers 

\ll llit'-e factors concerning incidence arc, m general, borne out ni our 
group of case- I'or example m table I v\c see the great increase in lung 
cancir- wherea'- iaremfiina< of the Momach and colon were remaining rcla- 
tiveU coif'tant 

I 'y-r. .fU.K*'- •<’ Un-mhurn-ij an't Mvro Ilosimal, PittsburRli Pj 
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lABIC I 


Vnr 

Cn of Stom icli 

Ct of Colon 

Ct of Lung 

Total Autopsies 

1911-21 

21 or 3 4% 

7 or 1 1% 

5 or 81 % 

614 

1922-32 

14 or 3 5% 

14 or 1 2% 

17 or 15% 

1,158 


From 1911-1939 there ha\e been 2,694 necropsies at the Mercy Hos- 
pital , of these there has been a total of 359 carcinomas This would then 
make lung carcinoma 13 pei cent of all caicmomas This figure coincides 
rather closely a\ ith that generally given 



Fig 1 Adenocarcinoma type (X 125) Glandular structures shown beneatli the 
epithelium lining a bronchus Note This patient was a fireman He dated the onset of his 
sjTnptoms from a fire during which he inhaled a great deal of smoke This was a year 
before admission 


Etiology 

The etiological factor hei e as m other carcinomas is still a mystery The 
various factors suggested are heredity, trauma, pulmonary tuberculosis, in- 
fluenza, pneumoconiosis, chronic pulmonary diseases, roentgen-ray, dust in- 
halation, tin particles, motor exhaust fumes, war gases, occupational hazards, 
tobacco smoking Simons ~ concluded that no single etiologic agent could be 
pointed out as the cause of pulmonary cancer He states, “In any event, 
all known etiologic agents have in common the one characteristic of producing 
pulmonary irritation and, since they are so diverse, the only conclusion pos- 
sible is that sucli irritation is the real activating or causative factor in the 
disease This is not to say, of course, tliat all chronic pulmonary irritations 
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ensue m carcinomas . and it is to be hoped tliat future researcli will make this 
Sdtion of tlie cause either more specific or more conclusive or both 


Table 11 


Autopsy Senes 


Preoous Respiralorj Infection 

Asthma 

Number 

1 

1 

Percentage 

26 

26 

Bronchiectasis 

3 

7 8 

Bronchitis 

3 

7 8 

Influenza 

4 

10 5 

Pneumonia 

1 

2 6 

Tuberculosis 

No previous respiratory infection 

25 

65 7 


Note Two cases had lung abscess One case had active tuberculosis 


Bronchoscopic Series 


PrcMous Respiratory Infection 

Bronchitis 

Diphtheria 

Influenza 

Pleurisy 

Pneumonia 

No previous respiratory infection 
Total 


imber 

Percentage 

3 

37 

1 

1 4 

8 

10 5 

1 

14 

20 

25 8 

44 

57 2 

77 



Table III 


Antop^i Senes 


Bronchoscopic Senes 


robscco Smoters 

Number 

Percentage 

Tobacco Smokers 

Number 

Percentage 

HcaW 

Moderate 

Not smokers 

2 

52 

1 Heavy 

16 

20 7 

1 4 

10 5 1 

Moderate 

22 

28 5 

32 

84 2 

Not smokers ! 

39 

50 6 

T otal 

38 


Total 

77 



WclK and Cannon ' report a case in which localized trauma appeared to 
he the evcilinj; factor in the production of a lung cancer 

In our ‘«tndj we have been unable to find an} specific etiologic factor 
SoiiK nncstigatOEs ha^e considered influenza as an etiologic factor but ivc 
wfitild raise the (picstion whether or not the manifestations of influenza may 
not often Ik an earK ‘^ign of Ihe jmlmonar> tumor The occupations of our 
pmtnt< are li'Ued in table 4 

An /irru/iMV In general, as reTiorltd In Oxerholt/ there arc three 
make t<! everv ftnnfe *lhis ha- remained fairU constant in spite of the in- 
trc.i-td ttiukucv fit wfinun to vmoke In onr autopsy senes wc have had 
34*maks and 4 nmak-. and in the bronchoscopic scries wc ha\c lud 61 
nuks n*sd 16 fcnnk->. 
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Taiiie IV 

Autop-x Series Bronclioscopic Senes 

Occupaiinn Number Occupation Number 


Business nun 

1 

Barber 

2 

Carpenter 

4 

Brass worker 

1 

Chipper steel null 

1 

Butcher 

1 

Coal miner 

2 

Clerk 

5 

Electrical craneman 

1 

Clothes presser 

1 

Envelope cutter 

1 

Construction worker 

1 

File clerk 

1 

Cook 

1 

Fireman 

1 

Electrician 

1 

Garage man 

1 

Engineer 

1 

Houseii ife 

1 

Florist 

1 

Janitor 

1 

Glass worker 

1 

Laborer, steel null 

1 

Housew ife 

15 

Mill foreman 

1 

Laborer 

8 

Minister 

1 

Machinist 

4 

Open hearth worker 

1 

Merchant 

2 

Oi ster opener 

1 

Metal worker 

2 

Painter 

1 

Mill worker 

1 

Scrapman 

1 

Miner 

8 

Store keeper 

1 

Painter 

2 

Transfer bus 

1 

Physical education instructor 

1 

Transportation Co official 

1 

Postmaster 

1 

Traveling salesman 

1 

Printer 

1 

Truck driver 

1 

Produce peddler 

1 

Unknoim 

n 

Retired 

12 



Salesman 

2 



Tanner 

1 

Total 

38 

Total 

77 


Table V 


Autopsi Senes 

Bronclioscopic Series 

Sex 

Number 

Percentage 

Sex 

Number 

Percentage 

Male 


89 5 

Male 

61 

79 3 

Female 


10 5 

Female 

16 

20 7 

Total ^ 

38 


Total 

77 



Age Incidence There have been about 13 cases reported in the literature 
occurring below the age of 19 The youngest we have been able to find is a 
questionable case occurring in a child of seven Our youngest patient was 23 
and the oldest 76 


Table VI 


Autops> Series 

Bronclioscopic Series 

Age 

Number 

Percentage 

Age 

Number 

Percentage 

20-30 

0 

00 

20-30 

2 

23 

30-40 

4 

10 5 

30-40 

5 

6 5 

40-50 

10 

25 5 

40-50 

10 

12 9 

50-60 

15 

39 5 

50-60 

30 

38 9 

60-70 

6 

15 5 

60-70 

24 

31 4 

70-80 

3 

90 

70-80 

6 

7 7 

Total 

38 


Total 

77 
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Coloi Incidence An interesting featme has been the absence of negroes 
in the autopsy series, and the occurrence of the lesion in only two negroes in 
the bronchoscopic series This is probably owing to the relatively small 



Fig 2 Small round cell tjpc (X 125) 


negro population at our hospital D’Amioy,*" in a senes of 74 autopsies from 
the Charit\ Hospital in Ne\% Orleans, reported 47 white patients and 27 
negroes There is of course a much larger negro population at that institu- 
tion. In general we behe\e that lung carcinoma is relatively rarer m the 
eoloreil race 


lAiur \ II 
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Pathology 

There have been numerous classifications of lung carcinoma based on the 
macroscopic appearance Grossly, the tumor occurs most commonly as an 
infiltrating tj^pe of lesion usually beginning at the lulus and extending 
through the lung parenchyma There are two other general types, one a 
diffuse growth resembling a pneumonia or miliary tuberculosis, the other, 
the multiple nodular type m which the primary tumor may be minimal with 
w ide-spread metastases both m lungs and elsewhere 



Fig 3 Large polyhedral cell type (X 125) 


The masses of tumor tissue are usually gray, white or pink on cross 
section Often one finds many necrotic areas filled with material resembling 
pus or mucus This is often mistaken for tuberculosis or even pneumonia 
To quote from Simons - “In the earliest stages, according to Tuttle and 
Womack, one sees a piling-up of the mucous membrane with a gradual ex- 
tension along the mucosa and out into the bronchial lumen The picture 
becomes one of a fanshaped grayish mass extending out into the lung 
parenchyma with various stages of necrosis and abscess formation Less 
often one sees tlie tumor as a diffuse growtli involving an entire lobe or even 
a whole lung, thus giving a picture not unlike that seen in the gray hepatiza- 
tion of pneumonia Rarely the tumor may be found as single or multiple 
nodules m the parenchyma of the lung with no apparent connection with 
the larger bronchi ” 

The most common associated lung clianges in Arkin and Wagner s ® 
senes of 74 cases (Simons), were pleural effusion (47 per cent), bronchiec- 
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tasis (43 per cent), acute pneumonia (28 per cent), chronic pneumonia (20 
per cent), abscess or gangrene (20 per cent) and purulent bronchitis (19 per 
cent) The manifestations of pulmonary carcinoma clinically and patho- 
logically are so diverse that the diagnosis is difficult As Hruby and 
Sweany ° have stated, tuberculosis is the most common disease confused with 
primary carcinoma of the lung 

In general, the bronchial origin is demonstrable according to most in- 
vestigators in about 70 per cent of cases Sweany® has stated, “If there 



Tic. 4 


Oal cell tjpc (X 125) Nests of tumor cells are shown 
beneath a la>cr of bronchial epithelium 


HI a loose stroma 


IS an> merit to the theory of origin from bronchial mucosa it will necessitate 
the proof of some form of metaplasia from one type of tissue to another ” 
An mjiir> to bronchial Imiiig usually heals If a malignant tendency exists. 
tMrcmom .1 ma> result and there seems to be a multiple potential nature in 
the ba*.!! cells Ometrs arising from the pulmonary alveoli are very rare, 
.1 the> tMsi at al I here is still some question as to ANhether the lining of 
I K aheoh is tpuhehal or mcsotliehal We feel, as most iinestigators do, 
th It tlie latter is true Womack • has stated that carcinomas which arise m 
the ptriphtrx of the lung arc more rapidly fatal than those arising at the 
hiUts Ik explains tins on the basis of more rapid spread In way of lym- 
phatics to the hilar nodes ^ ^ 

Tlu p i-ent accepted thcor> of origin of the \arious cell types of lung 
caremonn is tint of Tiud f Simons) He summarizes his belief by stat- 
ing lb .t of tlu Cl W- lining tin hronclna! muco-a. that is, the ciliated columnar 
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the goblet, and the “basal” cells, only the last aie concerned in the process 
of regeneration of the bronchial mucous membrane It is evident, there- 
fore, that these cells likewise serve as a sole matrix for primary bronchiogemc 
tumors And thud, piimary squamous cell epitheliomas and basal cell epi- 
theliomas of the lungs do not result from metaplasia of preexisting ciliated 
columnar epithelium, but originate through protoplasm or indirect metaplasia 
of the undifferentiated basal cell of the bronchial mucous membrane 
D’Aunoy chooses to call the undifferentiated basal cell the “reserve cell ” 
We ha^e divided our cases into adenoid, squamous, and undifferentiated 
tjqies In the latter we have desenbed basal cell, round cell and large poly- 
hedral cell types 


Tabic VIII 


Autop‘.\ Senes 


Cell 1 1 pe 

Nuinbcr ^ 

Percentage 

Adenoid 

7 

18 4 

Squamous 

Undifferentiated 

9 

23 6 

Large polj hedral 

Oat ceil 

4 

12 

10 5 

31 S 

Round cell 

6 

IS 7 


Total ' 38 

Note In man\ of the tumors there was a mivture of various cell types The above 
classiHcation is made on the predominant type of cell T\\ o of our autopsy cases w'ere originally 
diagnosed in 1916-17 as Ij mphosarcoma A review of the slides shows that these were actually 
primarj’ carcinomas of lung This was formerly a rather common error m diagnosis 


Bronchoscopic Series 


Cell Tj pc 

Number 

Percentage 

Adenoid 

3 

40 

Squamous 

28 

36 3 

Undifferentiated 



Large polyhedral 

13 

16 8 

Oat ceil 

24 

31 2 

Round cell 

9 

11 7 

lolal 

77 



Metastases 

The usual order of frequency is (1) regional lymph nodes, (2) livei, 
(3) lungs, (4) bones, (5) kidneys, (6) adrenals, (7) pleura, (8) brain, (9) 
pericardium, (10) pancreas, (11) cervical lymph nodes, (12) heart, (13) 
thjroid, (14) spleen Metastases occur by blood and lymph stream One 
factor supporting blood stream metastasis is that breast and pulmonary 
carcinomas furnish the highest percentage of secondary new growths in the 
cranial cavity 

It has been stated in general tliat the right lung, especially tlie upper lobe, 
IS most frequently involved This is also apparently true in pulmonary tu- 
berculosis The reason for this is not evident The fact that this portion 
of the lung is most subject to irritative factors may have some significance 
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Tabi.e IX 
Autopsy Senes 

Metastases 

Regional lymph nodes 
Peribronchial 
Mediastinal 
Supraclavicular 
Retroperitoneal 
Mesenteric 
Liver 
Pleura 
Pencardium 
Opposite lung 
Subcutaneous tissue 
Kidney 
Heart 
Pancreas 
Adrenal 
Diaphragm 
Aorta 
Esophagus 
Spleen 
Trachea 
Gall-bladder 
Bone 
Thyroid 
Brain 

Note There was one case m which the spinal fluid suggested brain metastasis, but per- 
mission was not granted for proscction of the head In another case permission w-as granted 
onl> for cvnmination of the lung 

Table X 


Autopsy Senes 


I Tcnucncj of Side lii\ol\cd 

Number 

PcrccnlaBc 

Right lung 

25 

65 7 

Left lung 

13 

34 2 

Total 

38 



NoU 1 here was also a Icndcncs in our senes to find the upper lobes involved more fre- 
({iiintU than the lower rhirt\-si\ of our cases showed the infiltrating tvpc of lesion One 
vas a (lidiise adcnocafcmonin rcscnibling gray hepatization and one was a multiple nodular 
t\ty 

Bronrhoscopic Scries 


1 tt-nii—c) of 1 oIm''! In\oIvcit 

Niiniljcr 

I’crccnlnRC 

Right m iin broni hu« 

6 

7 7 

1 ift nnin bronchus 

7 

97 

Kicht upper loin 

n 

166 

1 t tl iipp*T lolx. 

1 

5 2 

Right lower IoIk 

31 

44 1 

1 J It lo \tr lobe 

9 

11 6 

Ito.h lov cr lol'^s 

I 

1 4 

Ki"ht middle tcdie 

2 

2 3 

Itr ht niJiih md lov rr IoIkt' 

1 

1 4 


ft. til 


1^1 OM nO'-LOt'lC 
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In these, a biopsy can be taken with ease In many of the remaining cases, 
if no growth is seen within the bronclius, one can make an almost ceitaiii 
diagnosis if there is fixation of the involved bronchus 

Bronchoscopy is a safe procedure when performed by a trained endo- 
scopist No patient who presents a dry cough, wheezing or shortness of 
breath should be denied a bronchoscopic examination regardless of whether 
he is 111 the cancer age or not Often with minimal physical signs and neg- 



Fig S Squamous cell type (X 125) 


ligible roentgen-ray findings, one is amazed to find an early carcinoma of the 
lung It is only in sucli cases tliat we may be able to cure those afflicted with 
tins increasing!)^ prevalent malady One negative biopsy report does not 
exclude the possibility of carcinoma If the endoscopist feels that the growtii 
looks malignant, he should repeat the examination and remove more tissue 
for further histologic study This should be repeated as often as feasible 
until a diagnosis is established Too often the acceptance of one negative 
biopsy report results m the later appearance of an inoperable carcinoma 

Bronchoscopy is a great aid to the thoracic surgeon m helping to localize 
tlie lesion and m determining the operability of a given tumor If tlie 
bronchus is fixed, it indicates that mediastinal involvement has taken place, 
or if the tumor extends into the trachea, surgical removal is precluded If 
a suppurative lesion has occurred distal to the growth (many times these 
patients are sent to the hospital with a diagnosis of lung abscess), the endo- 
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scopist can aspir'ate the infected material and also dilate the bronchus in order 
to facilitate better drainage 

Bronchiography with the injection of iodized oil through the bioncho- 
scope or with the catheter may aid m localizing tumors out of the range 
of bronchoscopic vision 


Physical Signs 

Physical findings are so variable that they may simulate any type of 
pulmonary lesion In our cases 97 per cent showed clinical manifestations 

Roentgenologic Studies 

Roentgenologic changes were noted in approximately 99 per cent of the 
cases m our series As noted by other writers, the characteristic finding was 
c\idcnce of atelectasis of lung Evidence of superimposed inflammatory 
reactions was noted in about 27 per cent of the cases An absolute 
locntgen-ray diagnosis of carcinoma of lung cannot be made It can be 
used only as a diagnostic aid 


Symptoms 

The four cardinal symptoms found in our group were cough, hemop- 
U Sis, pain and dyspnea In conjunction with these fever, chills, weight loss, 
wheezing and asthma were found in many of the cases 


Table XI 


S> niptoms 

Number 

CourH 

43 

Hcmoplj SIS 

16 

Pain 

30 

D> spnea 

18 


( ongh IS In far the most common symptom At the onset in most 
tasc" it was dr\ and non-produettve Subsecjuently it often became pro- 
dwctivc of a clear, odorless, mucoid sputum Later the sputum became j 
blood streaked, with frank hcinoptjsis being noted m many cases Thosc^^ 
c.i'^cs in wliicli bronchial obstruction liad resulted in abscess formation had h 
purnknl sputum Ikniopt)sis was usually characterized by bright red 
^trc.aking of the sputum Later in the disca’^c the expectoration of old blood 
(»f a browniMi-rcd color was noted D\spnca and wheezing arc usually 
t ir!\ *s>mptonK of “stcni-bnmehu*-" nuoKcmcnt, Ec\er was found late 
ri til'. whtn ob>;truciie>n had kgun to occur with formation of ab- 

'riii'' was found more frcqutmh in “stem-bronchus” invohemcnt 
I’.'jn, in the form rd an umomfortabk sensation in the chest, is often present 
tirh m th' di'^Cf'.. but «<Lvcre pun is fttund Lite wlun mctastascs ha\e 
' cut red 
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Treatment 

Prior to the advent of tlioracic surgerj', the only weapons available for 
treatment of carcinoma of the lung were radium, roentgen-ray, and ful- 
guration Fulguration was usually done endoscopically but it was an un- 
satisfactory procedure because excision is impossible and tlie risk of hemor- 
rhage IS great Many writers in years past have reported cases in which 
they claim to ha\ e obtained complete cures of carcinoma of the lung by this 
method, but from our present-day knowledge of the subject of carcinoma of 
the lung, one may well doubt whether they were dealing witli actual car- 
cinoma or with some inflammalor)' lesion This method has been more or 
less completely discarded 

Radium implantations have been attempted and in some cases, if tlie 
lesion IS easily accessible with the bronchoscope, one might consider this 
method before attempting radical surgeiy' This method was attempted in 
one of our cases for the reason that the lesion was early and the patient was 
77 years of age Thoracic surgery was out of the question, and since the 
lesion was earty and at the same time involved tlie right stem bronchus, we 
concluded that we could give her palliative treatment in this manner She 
lived for three j^ears before the tumor began to grow rapidly with eventual 
fatality In two other cases radium implantations were attempted owing 
to the patient’s advanced age, but with scant therapeutic effect 

We liaAe found roentgen-ray treatment to be of very little value We 
aie inclined to agree with Overholt, who believes that since most of these 
lesions are situated in mam stem brondii, one must do damage to normal 
tissues in order to destroy the tumor growtli In our series 15 cases were 
treated by deep therapy with no apparent benefit In addition we found 
that it tended to produce inflammatory reactions, and to result in many sys- 
temic reactions such as loss of appetite, nausea and vomiting 

The treatment of carcinoma of the lung has finally evolved into surgical 
removal of tlie involved portion or whole lung With the great improvement 
in tlie technic of thoracic surgery, tlie operative mortality has decreased 
in the last 10 years to an acceptable figure Unfortunately, in our series, 
the cases suitable for surgical interveintion were few One left pneumonec- 
tomy was performed, and the patient is still living tliree years after operation 
Two lobectomies were performed One patient died six months after opera- 
tion as a result of pneumonia, the other died three months after operation 
due to metastases, which were not demonstrable previous to operation The 
important tiling is to make an early diagnosis so that the case will be amenable 
to surgical treatment The family physiaan should realize that any obscure 
pulmonary lesion requires tliorough study until a definite diagnosis has been 
established This has been well illustrated in our series of cases m that m 
only three cases out of 77 could surgery be considered A great deal of 
progress can be made in this disease when we have succeeded in forming a 
capable, cooperative unit consisting of famity physician, internist, roent- 
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genologist, bronchoscopist, surgeon, and pathologist When this is achieved 
early diagnosis and successful treatment will be accomplished 

Follow-Up of Bronchoscopic Cases 

All of the 77 cases herein presented died witliin 3 to 18 months 
after tlie diagnosis had been made except the single one that is still living 
three years following pneumonectomy In a small number of these cases 
the diagnosis has been verified at autopsy There are several cases living and 
well two years following a positive diagnosis of carcinoma of lung on tissue 
obtained by bronchoscopic biopsy These have not been included m this 
scries The diagnosis of tissue obtained by the bronchoscope is very dif- 
ficult in many instances It is only by repeated and frequent examinations 
of such tissues that the pathologist will be able to make the correct decision 
in border-line cases 


Conclusions 

1 We have presented a series of 115 primary carcinomas of the lung 
'rinrty-eight of these ^\ere autopsy cases Seventy-seven were diagnosed 
by means of a bronchoscopic biopsy 

2 There has been a relative and an absolute increase m incidence In 
our senes primary lung cancer accounted for 13 per cent of the total number 
«>f carcinomas 

3 Cough, dyspnea, hemoptysis and pam are the four cardinal sjmiptoms 
of carcinoma of the lung 

4 lirouchoscopic examination is by far the most important diagnostic 
procedure available and should be done in all cases of persistent cough 
nlietlier dry or products c 

5 Of 77 cases diagnosed by bronchoscopic examination, only three cases 
^\ere .unen.iblc to surgical treatment 

(> Of 77 cases, 76 were dead within three to 18 months from the time 
the diagtmsis wa*- made 

/ I.obeitonn or piuumoncctoim in suitable cases is the treatment of 
ehfiue 
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THE VALUE OF SPLENECTOMY IN 
FELTY’S SYNDROME‘S 


By CiiARLcs LeRoy Steinberg, B S , M D , Rochestei , Neiv Yoik 

CiiAUFFARD and Ramoiid described the association of dironic infectious 
cuthritis and lymphadenopathy in 1896^ They believed that the hemo- 
poietic s} stem was involved m these cases One year later Still ~ described 
a deforming type of infectious arthritis in children associated AMth spleno- 
megaly, 1} mphadenopathy, leukocytosis and anemia Hei ringham ® de- 
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Tlie gap 111 the budge vas closed Felty in 1924 He^ desciibed a 
form of arthritis in the adult whicli -was chai actei izcd by polyarthritis of 
the atrophic \auet 3 , fe\er, secondarj’ anemia, leukopenia, splenomegaly and 
tachycardia He described five cases, all of whom had arthritis of at least 
two years’ duration Ho\i e\ er, “m contrast to the prolonged course of the 
disease, and the ubiquitous distribution of pain which is the presenting symp- 



Fig 2 Case M Y Low po\\er photomicrograph shows a dilated splenic smus, the 
rich cellular nature and the large germinal center of the Malpighian body Hematoxylin 
eosin X 155 


tom m all the patients, the objective findings both by physical and roent- 
genographic study are neither widespread nor indicative of a very damaging 
or destructive process ” The average age of the five patients was 50 years, 
the range being 45 to 65 All the patients had lost considerable weight (40 
to 65 pounds) since the onset of tlie illness The spleen was palpably en- 
larged, firm and nontender in all cases All had leukopenia, ranging from 
1,000 to 4,200 leukocytes Slight secondary anemia was present in all but 
one case All had a low grade fever 

Hanrahan and Miller ® reported the next case of this interesting syndrome 
eight years later They Avere the first to report the beneficial effects of 
splenectomy m Felt 3 ’’’s sjmdrome Two jeais later (1934) Craven® de- 
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scribed a case of Felty’s syndrome benefited by splenectomy Alessandnm ^ 
described a similar case the same year, but the patient refused splenectomy 
Fitz ® reported a case in 1935 

Complete autopsy findings have been reported m two cases In one case 
reported by Price and Schoenfeld” in 1934, the spleen weighed 510 grams 
It was soft in consistency on section It showed diffuse fibrosis and dilata- 
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Curtis and Pollard have recently desci ibed the pathological findings ii 
biopsy specimens of the calf muscles of four patients witli atrophic arthriti 
associated with leukopenia, splenomegaly, anemia and adenopatlty, four case 
of atrophic artliritis associated with splenomegaly without leukopenia, am 
four cases of atrophic arthritis associated with neither splenomegaly nor leuko 
penia The pathological picture was essentially the same in all, le, pen 



Fig 4 Case M Y Stenial marrow from a white female, aged 45, with atrophic 
artlmtis, leukopenia, secondary anemia, splenomegaly, tachycardia and low grade fever 
(Felt>'s syndrome) This photomicrograph shows two myelocytes, one metamyelocyte and 
one band form Another myelocyte was seen m the same field but is not shown on this 
photograph Two normoblasts are shown The hyperplastic nature of the marrow is fur- 
ther suggested by the differential given m the text of this article Giemsa’s stain X 900 


vascular round cell infiltration and an increase in the interstitial nuclei 
Dawson,^" Hencli,^® and others have previously stated that Felty’s syn- 
drome IS a variety of atrophic arthritis 

The leukopenia and secondary anemia characteristic of Felty’s syndrome 
IS not due to bone marrow depression Sternal marrow studies performed 
on two (figures 4 and 5) of the three reported cases in this paper show»ed a 
hyperplastic marrow Marked erythropoiesis and myelopoiesis w^ere noted 
A similar type of marrow activity was shown in the case reported by Price 
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and Schoenfeld ” The writer ” has studied the bone marrow in 12 cases of 
typical atrophic arthritis (figure 6) All had a similar hyperplastic marrow 
Therefore, a hyperplastic marrow is characteristic of atrophic arthritis m 
general and is not typical of Felty’s syndrome It probably occurs m all 
types of infectious disease except those cases in which the bacteria produce 
a bone marrow depression, as m typhoid fever, resulting m leukopenia in- 



! j. 5 Cat'- M II A white funak at'ttl A9, with atrophic arthritis, leukopenia, 
'ii'cnit, low pride testr and tachjcardia (Fcltv’s sjndromc) This 

l’ I tt , ra,(’i ’•noA'. o ic p’^tnij chics U three nijclocvtis, one nictams eloc> te, one band 
-t 1 'Ihrc* iiO-nioMasts are Miown One l>niphoc\le is present The 

( n "VtTe <•>' thi iT irro • is Irrllar sinipe-tcd h\ the dififirential gnen in the text 

‘ t' n Ir '1 in*' 


pholomicrograph taken from the 
linar} airojiluc arthritis of .it least 
eal h%iierpla«tic pieUirt ftniiul m 
i( Tilt differential count \sas as 
tdte m\eloc\tes 7 per tent, tosmo- 
loiUts 1 ptrctiit nutanuelotMes 
,.'nvmtel 16 p{r <un, l\mphoe^tes 

r«»6Ia'-t‘- K jK'' (etu, norniobl.i>ti, 16 



\ \LUc or spu:nictomy iv rizLrY’s syndromi: 31 

Radiogiaphic pictincs of the joints invohed in Felty’s syndrome aie not 
unlike those seen in the usual tj’pe of atrophic arthritis Decrease m the 
joint space, ^\lth associated articular caitilage destruction, decalcification, 
flexion deformities and ankylosis are demonstrated by the radiographs 
shown in cases M Y and j\ 1 15 (figures 7, 8, and 9) Felty emphasized 
that the cases he described showed neithei w'ldespiead physical nor loent- 



Fig 6 Case V Y Sternal marrow from a white female, aged 31, with moderately- 
advanced atrophic arthritis (arthritis vulgaris) This photomicrograph shows one premyelo- 
cjte, three myelocytes, one metamyelocyte, two band forms and two segmented indicating 
hyperplasia of the myeloid series Active myelosis is shown by karyokinetic division of a 
myeloblast, one late erythroblast, and one normoblast present in the same field One lympho- 
c\ te is shown Wright’s stain X 900 

genographic joint destruction However, he spoke of a two year history of 
arthritis, and described only five cases No doubt a larger series of cases 
and a longer period of observation Avould have shown cases with typical joint 
destruction and deformities characteristic of atrophic arthritis 

Case Reports 

Case M y A 45-year-old white female was seen complaining of painful, 
sw'ollen, stiff joints The present illness began seven years previously, at which time 
pain, swelling and increase in local heat were noted in the left knee Practically all 
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joints of the body became involved in gradual succession Actual deformity of tlie 
finger and knee joints was first noted two years previously She had not been able to 
walk for the preceding 18 months because of flexion deformity of the knee She had 
had rare sore throats Her teeth had been removed four years previously without 
benefit to the joints Her father had crippling arthritis She had been married 19 
years and had two children living and well She had lost about 40 pounds since the 
onset of the present illness 
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fle\ion deformitj \\a«s pic'scnt in both elbows Inciease in local heat w'as present in 
both these joint*! Pam on motion and complete lack of abduction \vere present in 
both shoulders There was no motion in cither knee, and both knees had a right angle 
defomiitv Swelling and increased local heat w'ere present in both these joints 
There was practicallj no motion in the ankles The anterior arches were flat 

The laboratorj CNamination was of unusual interest due to the persistent leuko- 
penia which responded to no method of tlierapy e\ccpt persistent blood transfusions 



Fig 8 Case Y (Felty’s sjndrome) Radiographic photograph of the right knee 
after it was straightened by plaster application The general health improvement that fol- 
lowed splenectomy permitted this procedure to be carried out Some subluxation is present 

The blood transfusions acted as temporary agents in raising the wdiite blood count 
and improving the secondary anemia Reduced iron, liver, and yellow' bone marrow 
all resulted in no improvement Figure 10 reveals the effect of all tliese larious 
agents on the wdiite blood count, red blood cells, hemoglobin and platelets Wasser- 
niann and complement fixation tests for the gonococcus were negative The blood 
uric acid was 2 80 mg per 100 cc of blood Icterus index w'as S The reticulocyte 
count varied from 0 1 per cent to 7 1 per cent Serum calcium w'as 9 mg , and serum 
phosphorus w'as 4 1 mg Sternal bone marrow revealed the following interesting 
blood picture 7 per cent myeloblasts, 9 per cent premyelocytes, 18 per cent neutro- 
philic myelocj'tes, 1 per cent eosinophilic mj'elocj'tes, 1 per cent basophilic myelocjiies, 
7 per cent metamyelocj'tes, 8 per cent band fonns, 12 per cent segmented, 1 per cent 
eosinophilic segmented, 8 per cent large lymphocjtes, 6 per cent small Ijinphocytes, 





VALUE or SPLENECIOMY IN FELTY’s SYNDROME 


35 


3 per cent nicgalol)la«!ls, 9 per cent cijthroblasts, 2 pei cent monocytes, 2 per cent 
plasma cells 

Since the bone marrow was found to be able to pioduce its cells in abundant 
quantities, it seemed plausible that the spleen might act as a barrier in not permitting 
tlie peripheral blood to rcccnc these cells in sufficient quantities A splenectomy 
seemed to be a rational procedure The marked and continued improvement in the 
blood picture resulting from the splenectomy is shown in figure 10 

The histologic picture of the removed spleen is shown m figures 1 and 2 Tlie 
^lalpighian bodies w'cre quite large and showed laige germinal centers The latter 
exhibited an abundance of plasma cells The pathologist unfortunately failed to give 
a gross description of the spleen The surgeon w'ho removed the spleen stated that it 
was about three times normal size (14 In 9 by 4 5 cm ) 

No noticeable impro%einent in the arthritis occurred as a direct result of the 
splenectomy Howe\er, the general clinical improvement permitted orthopedic meas- 
ures to be carried out successfully The radiographic photographs (figure 7) show'ed 
the flexion deformitj present before tlie plaster casts were applied, and the radio- 
graphic picture (figure 8) show’ed the end result of such procedure The patient had 
about 10“ motion m both knees, they w’ere straight, but there w'as some subluxation 
of the joints present Her fe\er had disappeared, but a tachycardia of 100 to 110 
continued She had gained m weight, appetite, and strength 

Liver extract and yellow bone marrow' failed to improve the peripheral blood 
picture After all tliese methods failed a study' of the sternal bone marrow W'as made 
It show'ed a hyperplastic bone marrow' as follow's 


Myeloblasts 7 

Premyelocytcs 9 

Myelocy te ncutrophilcs 8 

My elocyte cosinophiles 1 

kly elocyte basopbiles 1 

Jmcniles 7 

Band forms 8 

Segmented neutrophiks 12 

Segmented cosinophileb 1 

Large lymphocytes 8 

Small lymphocytes 6 

Megaloblasts 3 

Erythroblasts 9 

ilonocytes 2 

Plasma cells 2 


With sudi evidence that the bone marrow w'as not aplastic and could deliver cells, why 
did all recognized methods of tlierapy fail to secure improvement of the peripheral 
blood ^ Where was tlie barrier between the hemopoietic centers and the peripheral 
blood? Was tlie spleen acting as a barrier? The latter conclusion seemed plausible 
Splenectomy was carried out after bringing the blood up nearly to a normal level with 
transfusions There w'as decided improvement of the patient’s blood and general con- 
dition immediately follow'ing splenectomy How'ever, within a period of three weeks 
after tlie splenectomy, a gradual decline was observed in tlie blood picture and 
patient’s general condition Anorexia ivas a most difficult symptom to combat T le 
patient developed a peculiar depressed mental attitude Frequent cheerful conversa- 
tions and tlie forcing of highly nutritious foods rich in vitamins overcame tins con- 
dition 

The above decline in the patient’s condition associated w'lth marked 
anorexia calls for a careful restudy of the previously reported cases show'ing 
iinproy ement after splenectomy 
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The follow-up on the two cases of Felty’s syndrome reveals that 
both cases died a comparatively short time after operation Craven’s® 
case died 14 months after operation of general inanition and a terminal 
bronchopneumonia Hanrahan and Miller’s® case died 18 months after 
operation The cause of death was not given Both of these end results 
were reported by Fitz ® The case reported in this paper also showed signs 
of general inanition resulting from her marked anorexia • However, she 
maintained a normal white blood count and the secondary anemia responded 
to iron therapy The low grade fever disappeared following operation 
No method of therapy had secured these results befoie operation 

Case G P A 39-year-old white female complained of painful swollen joints 
The illness began 24 jears previously, with painful swelling of both wrists, both ankles 
and of all pioxinial inter phalangeal joints An acute exacerbation of the arthritis 
(jccuried four \cars later The patient has remained essentially unchanged since this 
l.ist llarcup She had had scarlet fever at eight years of age, and had had only an 
occ.ision.ll sore throat She had had herpes at 20 Her Wassermann reaction was 
neg.itne in 1932 but four plus in 1934 Her father had deforming arthritis She had 
thiec children Ining and well Her husband and all children had negative serological 
tests for sjphihs 

The phjsical esaminatioii showed a w-ell developed, well nourished, intelligent 
white female whose nude weight was 132 lbs, temperature 97 6“ F , pulse rate 100 per 
minute, and blowl pressure 130 mm Hg sjstohc and 96 mm diastolic Examination 
ot the held was negatnc 'I he teeth and tonsils had been lemoved Cervical and 
mi'um.il adenop.ithj, was present Examination of the lungs and heart w'as negative 
Midoniinal cxnmiiutioii rescaled an enlarged, non-tender, firm spleen which was felt 
two fingers’ breadth below the costal margin Rccul and \aginal examinations were 
negaiut 'Jliert. was fusifomi swelling of the proximal infei phalangeal joints 
tli.ii.icte'-istic of aiiophie arthritis The c,ipsules of both knees and both ankle 
joints wtre iiKidsr.utK thickened Increase in local he.at .md tendeiness was present 
o\tr tin U ft -honlder joint Ko deiorinities were present 
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tionship bct\\ccn the syphihs and the blood picture The atiophic arthritis, tachy- 
cardia, splenonicgalj , leukopenia, secondary aiicnna, .ind lyinphadenopathy are consis- 
tent with a diagnosis of Feltj’s sjndrome 

Course* The arthritis entireh subsided undei treatment with hemolytic strepto- 
coccal ^•acclnc. She was gnen nine capsules of extrahn dailj’^ beginning Marcli 1, 
1940, with slight lmpro^cment of the leukopenia 

Case M B (3) A 49-\ ear-old white female was seen complaining of painful 
swollen joints The present illness had begun 10 years previously at which time pain 



w'as noted in tlie balls of the feet upon w’alking Sw'elling was later noted in this 
area The knees, all the finger joints, wTists, elbow's and ankles have progressively 
become swollen, painful and warm to the touch Marked pain on motion soon be- 
came evident in the shoulders and hips The joints had been made much worse by 
two exacerbations, one of w'liich had occurred seven years previously and anotlier three 
years previously The latter exacerbation was preceded by erysipelas She had lost 
considerably in weight since the onset of the arthritis The exact amount w'as un- 
know'n 

The physical examination revealed an undernourished w'hite female lying more or 
less helpless in bed w'lth tjipical deformities of tlie joints characteristic ^ lance 
atrophic arthritis Temperature w-as 99" F, pulse rate 86 per minute, blood pressure 
124 min Hg sjstolic and 70 mm diastolic The pupils reacted to light and accoin- 
inodation All tlie teetli w'ere out The tonsils w'ere small and appeared innocent 
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Examination of the neck, lungs and heart was negative The spleen was barel\ 
palpable It was firm and nontender The finger joints were deformed m the most 
grotesque manner Most of the phalanges dangled from their joints Flexion de- 
formity was present at the metacarpophalangeal and wrist joints Ulnai deviation 
was marked The elbows were fixed in flexion Marked abduction defoiinity of the 
shoulders was present The hips were in flexion deformity witli only about 20° 
motion present, 30° flexion deformity was present in both knees There was slight 
shortening of the Achilles tendon of both heels No increased local heat or marked 
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Sternal marrow showed a lupcrplastic pictine (figure 5) The diffeiential count 
was as follows Neutrophilic imeloc\tes 10 per cent, eosinophilic myelocytes 5 per 
cent, metamyelocytes 7 per cent, band forms 10 per cent, segmented 18 per cent, lym- 
phocjtes 20 per cent, eosinophilic segmented 5 per cent, mcgaloblasts 4 per cent, erj’’- 
throblasts 4 per cent normoblasts 17 per cent 

In the thcrcipy of this interesting syndrome, one should fiist lemembei 
that the disease is a chronic constitutional one i\ ith all the signs and symp- 
toms of dironic infection Its general management should be no different 
from that of tuberculosis Absolute bed lest, a highl) nourishing diet iich 
m Mtamins, and mental as well as physical lelaxation are required A care- 
ful study of the peripheral blood should be made on se\ eral occasions to rule 
out aleukemic leukemia and aplastic anemia A careful history for undulant 
fe\er. agglutination tests, blood cultures and skin tests should rule out 
^Brucella abortus infections Tuberculosis must be i tiled out The arthritis 
per se rules out Banti’s disease Most impoitant, bone mairotv studies 
should be done to determine the degree of activity or inactivity of the mai- 
low If inactivity is present splenectomy could not possibly be of \alue 
Bone marrow stimulants such as liter, }ellow' bone marrow^, pentnucleotide, 
etc , should be tried If the marrow^ is hyperplastic and all other known 
methods have failed, splenectomy is in order 

Three cases of atrophic arthritis associated wuth a syndrome described by 
Fclty are presented The leukopenia and secondary anemia w'ere successfully 
controlled in tw'o cases by giving liver extract or liver extract and iron All 
efforts to improve the peripheral blood picture failed in one case Splenec- 
tomy proted of value in this latter case Bone marrow studies in tw'O of 
these patients revealed a hyperplastic marrow' The deficiency of cells in the 
circulating blood seems not to depend upon inadequate formation by the mar- 
row', but upon some barrier to their entrance into the circulation The most 
probable barrier is the spleen as demonstrated by the improvement noticed in 
the case reported in this paper and the cases previously reported in the 
hteratuie 

Splenectomy should be done onl)' after all conservative measuies fail 
One patient reported in this paper had a leukopenia for eight years without 
apparent ill effect Her blood picture either improved spontaneously or else 
the liver extract w'as effective therapeutically Improvement in the blood 
picture after splenectomy has been associated with geneial clinical improve- 
ment It has not directly altered the course of the arthritis 
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PROSTATITIS— A CAUSE OF ACUTE OR RECUR- 
RENT ABDOMINAL PAIN-" 

By Harry Freund, D , Biooklyn, New Yo}k 

Abdominal pain, \\lien acute, is a symptom which frequently presents a 
baffling diagnostic problem If the pain is chronic, this problem often be- 
comes even more perplexing In a series of six patients coming under my 
observation, each presenting abdominal pain as his major complaint, the 
usual causes for such pain v ere not apparently operative in any case How- 
e\ er, a thorough physical examination show ed each to have an inflammatory 
process residing m the prostate This finding was confirmed by the presence 
of definite pus m the expressed secretions of the gland, and, m each instance, 
no other objective findings vere noted 1x111011 were considered as relevant to 
the chief complaint Before conclusively inculpating the prostate as a 
source for the subjective sensation of pain m the abdomen, I shall outline 
brief!}' the history and clinical course of these patients 

Case Reports 

Case 1 A vlute male, aged 25, unmarried, was first examined in July 1936 
His chief complaint vas pain in the right lower quadrant of the abdomen of four 
months’ duration Associated symptoms included a continuous burning sensation at 
the tip of the penis for two weeks and occasional fleeting pains in the rectum and 
coccygeal region for many montlis Previous observation and examination indicated 
the probable diagnosis was eitlier a strain of the abdominal musculature, or chronic 
appendicitis The patient was advised to w’ear an abdominal supporting belt which 
he did for two months w'lth no relief The patient denied venereal disease by name 
and symptom He had had no previous sexual experience but admitted to frequent 
masturbation oxer a period of y'ears Phy'sical examination disclosed normal heart 
and lungs Palpation of the abdomen disclosed no spasticity or tenderness and no 
masses or enlarged organs Examination of the prostate show'ed it to be slightly en- 
larged and boggy and to be distinctly tender especially m the right lateral lobe 
When pressure was exerted over this more tender area the patient experienced ab- 
dominal pain identical in character and location to that felt subjectively Micro- 
scopic examination of tlie prostatic smear showed many large clumps of pus cells No 
gonococci w'ere found Local treatment including massage, diathermy, and instilla- 
tions of silver nitrate solution into tlie posterior urethra effected complete relief from 
all symptoms A recent examination of the patient, two years after treatment, showed 
him to be free from all signs and symptoms previously noted 

Case 2 A w'hite male, aged 70, complained of constantly recurring and fre- 
quently severe pain in the right lower quadrant of the abdomen, which occasionally 
radiated to tlie left lower quadrant This pain had begun to trouble liiin 10 years 
prior to this examination, and w'as constantly' increasing m frequency and severity 
Within tlie last three y'ears symptoms of prostatic obstruction also began to appear 
These included slow'ing of the stream, difficulty' in starting the flow, dribb ing, e c 
Witliin the past two years, he began to experience angina pectoris and sy'mptoms in i 

* Received for publication April 29, 1940 
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cativc of carduic iiiMiniciencv. When the paui h.ul fir.M prescjJtcd U'-tlf. the p.itKiJt 
was advised that a hcrnioplasty for the cute of a loncstaiuhtit: Jicrnia Jiurht eft eel 
relief of his abdominal pain '1 he operation was done, hut it failed to acunnplish this 
lesult Three years afterward a hemorrhoidectomy was perfotnud on the assump- 
tion that the hemorrhoids and concomitant tonstipation mi{:ht he thi lespnnsihle factor 
Phssical examination show'cd an cldcrh white male appcarimr chronicalK ill Tuiitrs 
were emphysematous, and contained hibasal r.'iles 'I lie heart was tonsiderabls en- 
larged, especially to the left The heart sounds were forceful with a long blow unr 
systolic inuiinur present at the apex Blood pitssiire was 210 mm Her svstjjtie and 
140 mm diastolic The liver was enlarged to two fingers’ bieadih below the costal 
margin and had a smooth tender edge 'Ihe prostate was disiuiclh cnlaiged .ind ton- 
tamed many nodules It w as \ cry lender, especially in the right l.iteral lobe, and pres- 
sure over this area elicited exacllj the s.une ijpe of pain complaiiud of lii the pa- 
tient These findings were cntiiely corroborated b> a competent urologist, Dr Peri} 
Katzen of Brooklyn, whom I asked to confirm my own obserxations Prostatcctoni} 
was subsequently performed but the cardiac status was so poor that the patient did 
not survive the procedure 

Case 3 A white male of 23 presented himself in March 1938 complaining of 
severe pain m the right lower quadrant of the abdomen associated with somiting and 
fever of one day’s duration Associated sjinptoms included burning and frcqucnc} 
of urination He admitted illicit sexual contact two days prior to the onset of his ill- 
ness He had no previous illness of consequence except for an untreated gonococcal 
urethritis at 19 Physical examination revealed the patient to be acutclj ill 'i em- 
perature was 101“ F , the pulse rate 100 per minute The throat, heart and lungs 
were negative There w'as marked tenderness in the right low’er quadrant and supr.i- 
pubic region, witli considerable muscle spasm of involuntary nature Rectal examina- 
tion showed no tenderness in the region of the appendix or either iliac fossa The 
prostate was moderately swollen and exquisitely tender. A smear of the gently ex- 
pressed secretions of the gland contained pus and many gram-negative intracellul.ir 
diplococci The following day a fully developed urethritis W'as present 

Cases 4, 5, and 6 I have grouped the accounts of these cases because each ex- 
hibited strikingly similar histones and physical findings Ages w'ere 39, 31, and 25 
respectively All were married and as a rule practiced coitus interruptus Cases 4 
and 5 admitted also a previous gonococcal infection The major presenting com- 
plaint m each was chronic recurrent pam in the abdomen In cases 5 and 6 a prob- 
able diagnosis of chronic appendicitis had been made and operation recommended 
All showed a tender prostate, and the presence of infection was confirmed by labora- 
tory examination Conservative local therapy directed toward the prostate achieved 
relief of signs and symptoms 


, Analysis of Cases 

This series of patients all presented a number of symptoms and signs 
which constitute a fairly definite clinical syndrome All complained of ab- 
dominal pain, principally of a chronic variety, and most frequently located 
in the right lower quadrant In each instance, also, the prostate was tender 
on palpation Expressed prostatic secretions uniformly showed pus When 
the patient first- presented himself the complaint of pain had been present m 
all but one case for from one to 10 years In thiee cases the diagnosis of 
chronic appendicitis had been seriously entertained Case 2 was subjected 
first to a hernioplasty and subsequently to a hemorrhoidectomy, pnmarilv 
for relief of the pain in the abdomen, but no relief of the presenting symp- 
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tctin \\as atliievccl Case 3 showed enough objective findings to indicate 
strongly the necessity foi a possible appendectomy The etiologic factoi 
determining the production of the piostatitis ^arled, being masturbation in 
case 1, prostatic hypertrophy and infection in case 2 , a recurrent gonococcal 
urethritis in case 3, and coitus intcrruplus in the remainder Masturbation 
and coitus interruptus ha^e for some time been recognized as potent causa- 
tive agents in the dcyelopment of chronic prostatitis Dr Hugh Young, m 
Nelson’s Loose-leaf Surgery’, inculpates masturbation as such an etiologic 
agent It is most significant and worthy of emphasis that pressure over the 
tender portion of the prostate reproduced exactly the pain complained of by 
the patient This finding led me to the natural conclusion that prostatic 
disease could simulate chronic painful intra-abdommal disease I was 
prompted, therefore, to confirm ni)’^ findings by consultation yvith a com- 
petent urologist This I did as stated above in the history' of case 2 Di 
Katzen staled at the time that he had no previous knowledge of the exist- 
ence of any relationship bet\y een pain in the abdomen and prostatic disease 
It is not difficult to understand yvliy such cases do not as a rule come under 
the care of the urologist The major complaint being abdominal pain, the 
jiatient Mould naturally' present himself first to his family phy'sician or to a 
surgeon or gastroenterologist Since a relationship between abdominal pain 
and prostatic disease has not been particularly' stressed in the past, it is pos- 
sible that the prostate as an offending agent may be occasionally overlooked 

Comment 

Ever since the Avork of Head, M'hose brilliant investigations in the field 
of subjective pain sensation have led to a better fundamental understanding 
of the problem, m'c have become more and more accustomed to the idea that 
“Pam IS not Avhere you find it ” The theories formulated by Head, relat- 
ing to the vagaries and habits of the human nervous system in appreciating 
painful sensations, have uncovered a M'hole new approach to the diagnosis 
and treatment of organic disease A careful perusal of the more recent 
texts on the subject of urology failed m most cases to reveal any mention of 
the relationship between abdominal pain and prostatic disease M'hich I have 
here tried to establish Only' Wesson ^ has directly mentioned such a rela- 
tionship, and even he emphasized the seminal vesicles rather than the prostate 
as the source of pain However, it is obvious that with a common innerva- 
tion for both structures it would be possible to assume the prostate at fault 
occasionally as Avell as the seminal vesicles It is common knowledge that 
disease m the prostate may produce pain in the small of the back, the buttocks, 
the thighs, the scrotum, the groins, and even the leg or foot Unfortunately', 
the exact innervation of the prostate and other parts of the loiver genito- 
urinary tract IS not as yet known, but it is believed that tlie pelvic nerve pro 
vides the most important pathway for both afferent and efferent impulses or 
this entire region, including the bladder, seminal vesicles, prostate an 
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urethra With the Unowlctli^e jj;mnccl fioiii the ni.iin studie*' of rturroil 
pain it IS not chfticult to undcrslaiid how pain impulses niifjhl nadily hi n- 
fciicd ovci sciisoiy patlm.us at highci levels m the tord, than luiiiht he 
anticipated, so that a rclatneh wide ranije of ahdonnnal surface areas niijiht 
conceivabl} be afTccted A similar type pain m iimisual or unexpected 
areas is met with m the case of disease of other or};ans As labniaii 
m paiticulai has pointed out, this is line of pain of cardiac ori,j;in The 
pain of angina and coronary spasm not uncoinmonh radiates to such regions 
as the teeth, ear and leg Siifiice it, thcicfore, again to emphasi/c the 
vaganes of pain m the abdomen, and to suggest that when a cause for such 
pain is not obvious in the male patient a thorough examination of the ])ros. 
tate be included 


Summary 

1 A group of cases is piescnted exhibiting abdominal pain in which ,i 
diseased piostate w'as found to be the source of such pain 

2 A plea is made for the examination of the prostate in all male p.i- 
tients, especially m those exhibiting abdominal pain as a s} miitom 

3 It IS suggested that suspected but not pro\ed cases of chronic ap- 
pendicitis 111 males be investigated as possible cases of chronic prostatitis to 
determine whethei or not such disease might possibly be masquerading as ap- 
pendicitis 
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EOSINOPHILIA IN FATAL ASTHMA; STUDIES OF 
BONE MARROW AND MYOCARDIUM 

By Fr vis: CIS H Chai'ce, M D , F A C P , John R Ross, M D , and E 
^lANsriELD Gunn, M D , Providence, Rhode Island 

The finding of marked cosinoplnhc infiltration in the bone inai;row and 
heart of a man -who had suddenly died m an asthmatic paroxysm stimulated 
us to review the literature and pre\ lous autopsies on cases of asthma at the 
Rhode Island Hospital m order to obtain more information relative to tins 
condition 

The literature lists few autopsied cases Coca^ m 1931 summarized 
them and found 33 for his discussion Lamson and Butt " in 1937 brought 
the series up to date, finding 50 cases and adding 48 of their own Fowler ® 
in that same year reported two cases, and Thieme and Sheldon * in 1938 re- 
ported se\en m \\hich death could be attributed to the asthmatic paroxysm 
We have reviewed all of these reports 

In addition, the autopsy records of the Rhode Island Hospital from 
Januar}' 1, 1929 to February 8, 1940 were searched for cases of fatal 
asthma Of 3,241 autopsies performed during those years, we are reporting 
SIX m which there was a definite astlimatic history Bone marrow from 
tlie upper tlnrd of the shaft of the humerus and from the lumbar vertebra 
was available for study in four of the six cases One autopsy is deficient in 
material for extensive study, but is included because of tlie cardiac pathologic 
lesions found 

Only the pertinent material will be given, and tlie case which led us to 
make this study will be presented first 

Case Reports 

Case 1 W W , white male, aged 27, was admitted February 2, 1940 

Historj The family history revealed twin cousins with asthma ^ The past 
historj'- was irrdevant except for an attack of rheumatic fever four years previously, 
at which time he had spent two months in bed He had had a tonsillectomy m child- 
hood He had always been prone to obesity and had always some shortness of breatli 
attributed to it About the age of seven he had his first attack of wheezing Ac- 
cording to'his family phjsician, no other attacks occurred until November 1939 at 
tlie age of 27 A chronic nasal obstruction was relieved in January 1939 by the 
removal of several nasal polyps Roentgenograms in May 1939 revealed ethmoidal 
disease, and tliese sinuses were curetted in July of tliat 3 ear Asthma, according to 
tlie patient, really began in October 1939 The attacks were mild at first, gradually 
increasing in duration and seventy For the fortnight before entry attacks were 
continuous, with medication giving only transient relief No causative factors could 

* Received for publication March 18, 1941 ^ , , , , , t . j tt 

From the Departments of Medicine and Pathology of the Rliode Island Hospital. 
Providence, Rhode Island 
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he doteiuniicd. Skin tcMs in J.inuan t»>40 slmued tiucstionnhlc n-.icsions c»nl> li> 

nec, innolh} and cotton seed , . . , . 

Physical lixamtnation: On the da\ of admission the icinpet.ilnic w.is 1 , 

the nuls'e 132 icspir.iUons 31, and tlic blood pressure 115 niin Up sjstohc .md 61) nun. 
diastolic The patient was an obese while male weiphinp 210 pounds, sittim: up in 





Fig 1 Bone marrow, showing many eosinophilic polymorphonuclear leukocytes 

bed with mild respiratoiy difficulty No cyanosis was noted The nose was partially 
blocked The heart was not enlarged to percussion The sounds were distant with 
no audible murmurs Characteristic astlimatic rales were heard throughout both 
lung fields 

Laboratory Findings Roentgenogram of the chest on Febiuary 3 showed mottling 
irregularly scattered through both sides suggestive of bronchopneumonic consolidation 
Electrocardiogram showed a rate of 104 with normal conduction time There was a 
small S-wave in Lead I, a deep S in Leads II and III, and the T-waves were not 
remarkable The S T segment was deep and a definite left axis deviation was noted 
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The recoul was iiuerpreted as being abnormal but significant of no special type of 
heart disease The urine and Wasserinann reaction weie negative The white blood 
count w'as 8100 Tlie differential count showed neutrophilic leukocytes 66 per cent, 
hmphocjtes 20 per cent, and eosinophilic leukocytes 14 pei cent The blood urea 
nitrogen w as 6 3 mg per cent and the blood glucose 74 mg per cent 



Fig 2 Myocardium showing infiltration of the intermuscular spaces by eosinophilic 

polymorphonuclear leukocytes 

Course Under adrenalin-in-oil there was slight improvement until the sixth hos- 
pital day That morning a severe attack commenced The usual therapy of amino- 
phylhn, adrenalin, and oxygen gave no improvement During that night, his tem- 
perature being 99 8 F , and pulse 180, he was given paraldehyde and other sedatives 
with no effect Pantopon, gr %, administered early m the morning six hours after 
the last preceding medication, resulted in tlie first sign of improvement He was 
found dead in bed two hours later 

Postmortem Examination Adiposity w’as especially prominent about the shoulder 
and pelvic girdles 
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The hcait ^\clghcd 450 gm Ihc wM of the light \cntncle avu.urcd la inm m 
thickness, the wM of the left veiitritlc 10 nun There were no change^, in tin eoroiiar> 
arteries ’ It was in the histological e\aniination of the nuocardiuin that ino.t interest- 
ing findings were re\ealcd 'Ihe ni\oc,irdial fibers in man\ areas liad lost their 
stnations and in places had assiinicd a pinkish hoinngeiienus stain In niiiu of these 



Fig 3 Bronchus showing squamous metaplasia of lining epithelium, thickened basement 
membrane, chronic bronchitis, smpoth muscle, and a few mucous glands 


areas of degeneration theie was a massive infiltration of eosinophilic polymorpho- 
nuclear leukocytes with only a few lymphocytes and plasma cells The eosinophilic 
polymorphohuclear leukocytes were not limited in distribution to areas of necrosis, 
but were also evident in the intermuscular and perivasculai spaces, as w'ell as the sub- 
epicardial fat Deposits of fibrin weie occasionally found in some of the intermus- 
cular spaces No actual fibiosis w'as present In a few instances near small blood 
vessels and m the intermuscular spaces there were small foci of neciosis about which 
were collections of lymphocytes, plasma cells, and large mononuclear cells There were 
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no eosinophilic poljnioiphonuclear leukoc\tes in these accumulations, nor were any 
gfiant cells seen Verj occasionalh the mjocardial nuclei were found to be swollen 
and vacuolated (figure 2) 

The right lung w'eighed 650 gm and the left 450 gfin The lungs w'ere light and 
floated in uater Upon section nunieious bullous air pockets collapsed The walls 
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nifiltinting in places eonipletelj leplacmt: llu* tMitl.ilc in thi .ihtoli Unsure 0 ), 
L>mph vessels wcic fmptentlj pluKKcd willi a cdlulat exnclaie totmt'.iiin; altunst 
entirely of eosinopliilic loukot\tcs Hiamhts of the piilnumatv nrtt‘r\ lud a tlncK- 
enecl mlnna owing prnnaiiK to a piolifciation of the li\t<l intuiul crlK togcllitr v,i»h 
a moderate infiltration of the nUtrspaccs In Losinuplnlic ltukoc\ti'. Otc.monally 
tluombi were found in the smaller branches of the piibnoiiarv arttius 'Ibe bioncbial 





Fig S Pulmonary emphysema 

mucosa was flirown mto many folds, and the Imnma were often ailed with mucus 
with '"ftout a cellular emidate (agure 4) The mucosal ep.tl.el.um inT^ 
ar^ had undergone ^uamous metaplasia or was desquamated or consisted of low 
eutadal ep.lhel.um The basem^t membrane was well dehned, m places hummed 
and measu^ up to 32 micra m thickness Tl.e bronchml glands wm e disleS wS 
abimdmt deep stammg tasopluhc mucus resulting in obliteration of tbe cdl ou*^ 
and of the lumma of the glands The smooth muscle of the bronrf.ll . “ 

not appreciably thicker than that of controls (figure 3) ^ 
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Ihc nianow from the lumbai vertebta was red and granular, wliereas tliat taken 
from the upper third of the hunieius was red and soft in consistent}^ Microscopi- 
call}, the quantitatne relationship between hemopoietic and fatty tissue was within 
the a^erage range A diiferential count re\ealed that the eosinophilic myelocytes, 
metani} elocytes, and leukoc}tes were 22 per cent of the total nucleated cells in the 
bone marrow (figure 1) 



Fig 6 Organizing pneumonia Fibrous tissue may be seen growing into some of the 

alveolar spaces 

Pathological Diagnosis Bronchial asthma (clinical), pulmonary emphysema, 
chronic bronchitis, bronchopneumonia, acute diffuse myocarditis with marked infil- 
tration by eosinophilic leukocytes, eosinophilia of the bone marrow, cardiac hyper- 
troph}' and dilatation of right ventricle, and obesity 

Case 2 W K , w'hite male, aged 38, w^as admitted March 3, 1934 
History The patient first noted frequent nasal and sinus inflammation about 10 
}ears before death These gradually took the form of astlimatic attacks w'lth fre- 
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qucnt c\.iccibtiUons of sjmptoms ^\hlch RiatlualU ln'caine woivc ,»tul airaitfin t«» 
treatment Ficquent tups into warm du dimaUs wtii. withoiU bviitfit 'lliese wctc 
three of four siblmgi) with bay fe\ei oi a'-thma 

Physical Examination. On the daj of admi‘^sioii the lunpcraiurc wa^ ‘>S to b . 
pulse 110 to 130, icspirations 20 to 35, and the blood prc'-Mirt. 120 mm lIi; \\siobt ami 
80 mm dia<?tobc The patient was a pooilv dc\ eloped, Rrcatl\ imaciatcd mile in 
severe asthma All teeth bad been lemoved The bcail sounds wete not tcm.irbablc 
The chest findings were typical of asthma 

Laboratory Findiijps The white blood count was 12,500 The ilifTcrential count 
showed neulropbibc leukoc>tes 76 per cent, l>mpboL\tcs 21 jier cent, eosinophilic 
leukocytes 0 per cent 

Course The patient was guen adienalin, ox\gen and morphine with littk efttd 
upon his asthma Sudden death occui red on the fourth hospital da\ 

Postmortem Examination The heait weighed 330 gm , and the nnocardium wms 
led and coarsely striated The light ventricle was 3 to 4 mm in thickness, .ind the 
left 11 mm There w’as moderate atherosclerosis of the coronarj arteries 'Ihcre 
w'as some fibrosis of the mjocardium in the region of the papillarj muscles Micro- 
scopically, infiltration by inflammatory cells w’as obsersed The coronarj arteries 
showed slight intimal thickening 

The right lung w'eighcd 660 gm , and the left 350 gin The organs w ere volumi- 
nous, pale gray in color, crepitation was maikcd, and there were some bullous-likc 
sacculations scattered over the sui face The bronchi w'crc dilated but not sacculated, 
and contained a semi-tlnck yellowish-gray mucoid material Se\eral sections micro- 
scopically showed dilated bronchi partially filled w'lth mucopurulent debris containing 
a few eosinophilic leukocytes There w'as slight thickening of the basement mem- 
brane, with peribronchial fibrosis and moderate lymphocjtic and plasma cell infiltra- 
tion, but no apparent variation in the size of the bronchial musculature The open- » 
mgs of the mucous glands were fairly prominent, but the glands themselves contained 
only a slight amount of mucus The pulmonary arterial blanches w’ere unusual in 
that the intima was thickened and show'ed a tendency tow'ard rarefaction The alveo- 
lar spaces in many areas were partially filled with neutrophilic leukocytes and large 
mqnonuclear cells In other places the walls had been ruptured and the spaces w ere 
large and empty 

No bone marrow was available for study 

Pathological Diagnosis Bronchial asthma (clinical), pulmonary emphysema, 
chronic bronchitis, sclerosis of the pulmonary arteries, bronchopneumonia, arterio- 
sclerosis, and fibrous pleurisy 

Case 3 J P , white male, aged 41, was admitted May 8, 1938 

History The first admission was in June 1935 following an upper respiratory 
infection which had brought on an asthmatic attack The first attack of asthma fol- 
lowed pneumonia in 1926 The second attack occurred in 1930 after a cold There 
were 10 admissions to the hospital for relief of asthma in the intervening yeais 
Bronchoscopic lavages gave temporary relief Lipiodol studies revealed considerable 
bronchiectasis The final admission was after five days of status asthmaticus 

Physical Examination The temperature was 98 to 104 5° F, pulse 70 to 170, 
respirations 45 to 60, blood pressure 138 mm Hg systolic and 80 mm diastolic The 
patient was typical of one seen in status asthmaticus, many rhonchi and coarse rales 
being audible over both lung fields 

Laboratory Findings The white blood count was 20,500 The diffeiential count 
showed neutrophilic leukocytes 86 per cent, lymphocytes 14 per cent, and eosinophilic 
leukocytes 0 per cent 

Course Adrenalin, asthmolysin, and morphine were given without relief Nasal 
oxygen was administered The patient died on .the second hospital day, having had 
no relief from his asthma 
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Postmotlcm Evaniination The heart weighed 270 gin Tlie right ventricular 
wall a\eragcd 7 inin in tliickness, and the left 14 mm The right ventricle w'as 
dilated Grossly the organ w’as otherwise normal Microscopically, there w'ere no 
significant changes There was no inflammatory reaction, and the vessel walls were 
tlnn 

Lungs The right lung weighed 630 gin and the left 660 gm The pleura was 
co\ered bj’ dense fibrous adhesions Numerous emphysematous blebs were present in 
the apex and anterior margins of the right lung The lung was abnormally firm and 
darkl> pigmented The left low'er lobe w'as markedly hyperemic and edematous 
The bronchi passing to the posterior portions of the low'er lobes measured 2 to 2 5 cm 
in diameter and those passing to the anterior portions measured up to 1 cm The cut 
surface of the low'er lobes re\ ealed bronchopneumonia The upper lobes showed areas 
of emphjsema The bronchi were filled w'lth a tenacious mucopurulent material 
The intiina of the pulmonarj arteries revealed numerous atheromatous plaques ranging 
from 2 to 5 mm across Many sections microscopically showed broncliopneumoma 
One of the larger bronchioles show'ed a hyalimzed thickening of the basement mem- 
brane w Inch measured up to 30 micra in places The epithelium was partially desqua- 
mated The smooth muscle w'as somew’hat hypertrophied in comparison with the con- 
trol specimens The mucous glands were numerous, and their lumina were distended 
with a mucopurulent exudate There w'as massive infiltration of the tissues of the 
bronchi and interstitial tissue of the lung by lymphoesrtes, plasma cells, and moderate 
numbers of eosinophilic leukocj-tes There w'as some peribronchial increase in fibrous 
tissue The lumina of the bronchi contained varying quantities of mucopurulent ma- 
terial The medium and large sized arteries show'ed marked intimal thickening and 
atheromatous rarefactions, and their w’alls w’ere infiltrated by a few lymphocytes and 
plasma cells 

The bone marrow from tlie lumbar ^ertebra and sternal body was red and hyper- 
plastic Marrow' from the upper third of the humerus w'as red at the periphery and 
fatty centrally Bone marrow' differential count revealed 1 7 per cent eosinophilic 
myeloc 3 rtes, metamyelocytes, and leukocytes The other constituents of the marrow 
fell within the normal range 

Pathological Diagnosis Bronchial asthma (clinical), chronic bronchitis, pul- 
monary emphysema, bronchiectasis, chronic pneumonitis, bronchopneumonia, hyper- 
trophy and dilatation of the right ventricle, arteriosclerosis of the pulmonary arteries 
Case 4 J G , white male, aged 70, was admitted March 5, 1934 
History Three years after an attack of pneumonia at the age of 15 the patient 
had his first astliniatic attack Since then, with the exception of a 10 year period, he 
had had perennial asthma occurring in unseasonable weather and as often as once a 
w eek For tw'o or three years preceding death he suffered from “smothering attacks,” 
not accompanied by pain, which were so severe as to cause him to jump out of bed 
Increasing edema of tlie extremities ivas described 

Physical Examination The temperature w'as 98 to 101“ F , pulse 100, respirations 
20 to 50 The patient was markedly cyanotic, dyspneic, and emaciated The chest 
W'as barrel-shaped, w'lth poor expansion The heart sounds were normal There was 
dullness at the right base, ivith wheezing respirations Marked pitting edema of the 
low'er extremities and the back was found 

Laboratory Findings White blood count was 13,000 No differential count w'as 
recorded 

Course Venesection on tw'o occasions and nasal oxygen did not stop an unfavor- 
able course with death on the third hospital day 

Postmortem Examination The heart weighed 400 gm The left ventricle meas- 
ured 18 mm in thickness and the right 16 mm The right auricle and ventricle ap- 
peared dilated There w'as some thickening along tlie line of contact of the leaflets of 
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the mittal .uul tncnspul Aalvc; md of tl)c cusps of the aortic \,iKe 'I heic were sow 
ailcnosclcrottc plaques of the tnluna .uul n.irjowtiu: of the hinuua f>f the tfuonnrN 
arteries Ilistolofncalh, there was uUuu.il thicKemutr of (lie coscimr\ iritrie . hut 
there was no inflanuualorv chancre ui the nuocardium 

The njjhl lung: weierhed 720 crin . the left .SOO jrm I he \ iM.er.il phui.i w.is 2 to 
3 mm thick There was hypostatic uiiiRrcstiou '1 lie hionclu appeared dilated and 
there W'as an increase in paronclumatous tihrous tissue Mirroscop'u..dl\, some 
bronchioles contained cellular and h.isophihc debris and an occasional miiiropluhc 
leukocjte There was metaplasia of the hiiiu}; cpithehiiin of the bronchiole', in pl.icis 
Some of the alveoli contained led blood cells, laiirc mononiKlear cells, and nccasion.il 
neutrophilic leukocytes Numerous cinplu sematous areas were found '1 he mucous 
glands were distended with mucus, but the basement membrane w.ts not tlncketu’d 
The smooth muscle was .ipparently not hjpcitrophicd Numerous l\ni[*ho<.vtcs, 
plasma cells, and occasional neutrophilic leukocNtes were mfilti.ated in the sunound- 
ing fibrous tissue No cosmophihc Icukocyics were seen One or two .iilcnolcs 
show^ed hyahnization of their walls with atheromatous spaces m the intun i 
No bone marrow' stud} was made 

Pathological Diagnosis Bronchial asthma (clinical) emphysema, cardi.ic hyper- 
trophy (right ventricle), anasarca, fibrous pleurls^, fibrosis of the lung apices, chrome 
passive hyperemia of internal organs 

Case 5 C C, w'hite male, aged 34, w'as admitted August 31, 1938 
History There w'as a history of asthma since childhood One week he lore .ul- 
mission he complained of malaise There was no definite chill, but progrcssi\cly 
severe cough producing rusty sputum w’as noted 

Physical Examination The temperature w'as 100 to 104 5® F . pulse 120 to 160, 
respirations 40 to 55, and blood pressure 118 min Hg systolic and 70 mni diastolic 
There was dyspnea and cyanosis The entire chest w’ds filled w'lth coarse rales, and 
a friction rub at both bases was heard Heart sounds were indiscernible 

Laboratory Findings The w'liite blood count w'as 18,500 The differential count 
showed neutrophilic leukocytes 95 per cent, lymphocytes 5 per cent, and eosinophilic 
leukocytes 0 per cent 

Course In spite of oxygen and other supportive measures the patient grew' 
steadily worse and died on the third hospital day 

Postmortem Examination The chest w’as barrel-shaped, the antei loi -posterior 
diameter being greater than the transverse diameter 

The heart weighed 400 gm The left ventricle averaged 20 mm in thickness, the 
right 7 mm The trabeculae carneae and papillaiy muscles were definitely thickened 
on the right The intima of the coronary arteries was thin and smooth except for an 
occasional yellow plaque Histologically, near the endocardial surface there W'as mild 
myocardial fibrosis There were collections of lymphocytes, plasma cells, and a few' 
neutrophilic leukocytes m some of the intermuscular spaces No eosinophilic leuko- 
cytes were seen The fibers seemed increased in size, with evidence of degeneration 
in places 

The right lung weighed 1130 gm , and the left 1120 gm The anterior two-thirds 
of the right and left lower lobes and the entire right and left upper lobes were large, 
firm, and non-crepitant The cut surface was red, gray, and moist, and the bronchi 
were filled with reddish pink frothy mateiial Histologically, the vessels were con- 
gested, and the alveolar spaces were partially obhteiated by neutiophihc leukocytes 
and large mononuclear cells There was no significant increase in fibrous tissue but 
one small bronchiole was seen and its mucosa was considerably desquamated The 
w'alls were not noticeably thickened and tlie basement membrane could not be deline- 
ated No bronchial glands were included in the one section available for study 

Bone marrow from the lumbar vertebra and the upper third of the humerus was 
red The differential count revealed the eosinophilic myelocytes, metamyelocytes, and 
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leukocjtes to be 2 2 per cent of all nucleated marrow cells The remainder of the ele- 
ments were within the a\crage range 

Pathological Diagnosis Bronchial asthma (clinical), bronchopneumonia, sero- 
fibrinous pleurisy acute non-suppurati\ e m 3 ’ocarditis, and hypertrophy of the right 
^ entncle 

Case 6 F M, A\hite male, aged 60, was admitted June 15, 1939 

History The first admission ^\as in 1933 with a history of asthma for the pre- 
ceding 10 to 15 j'ears Frequent attacks had occurred but were without serious 
effect until four dajs prior to his final admission when he noted pain in the left chest 
which remained throughout most of the night This w'as accompanied by wdieezing 
and fe\er He had had a sinusitis in the past Dependent edema had been present 
for the preceding four 3 ears 

Ph 3 sical Examination On admission the temperature w'as 103" F, pulse 120, 
respirations 24, and blood pressure 140 mm Hg s 3 'stolic and 84 mm diastolic There 
was a parox 3 snial cough occurring about ever 3 ' 15 minutes during the examination 
There was moderate d 3 spnea, and the expiratory phase of respiration w'as emphasized 
There w^ere man 3 ’ moist rales and rhonclii over the lungs Heart sounds were not re- 
markable Varicosities and pitting edema w'ere observed in botli legs 

Laboratory Findings The white blood count w'as 21,000 Differential count 
show'ed the neutrophilic leukoc 3 'tes to be SO per cent No eosinophilic leukocytes 
were recorded 

Course Three da 3 'S after admission the patient developed a sudden rise in tem- 
perature to 105® F , pulse to 145, and respirations to 40 Bronclioscopy and aspiration 
of hea\y mucopurulent secretion from the trachea and right bronchus resulted in 
dramatic relief of S 3 rmptoms Tw'O days later he became irrational, developed signs 
of pneumonia over die right base, and died on the eighth hospital day w'lth a tempera- 
ture of 106" F 

Postmortem Examination The heart weighed 410 gm The left ventricle aver- 
aged 16 mm in thickness and the right 5 mm There was moderate arteriosclerosis 
of tlie coronary arteries The papillary muscles were hypertrophied There was 
fusion at tlie commissure of the left and right coronary cusps of the aortic valve and 
assouated with this tliere was calcification at the bases of these cusps Histologically, 
the m 3 ’^ocardial fibers w'ere uniform in size and w'ere not enlarged No inflammatory 
reaction was seen 

The right lung weighed 1200 gm , and the left 700 gm They were airless and 
of rubbery consistency The bronchi showed areas of dilatation Histologically, 
many sections show'ed hemorrhage into the alveoli and many patches of broncho- 
pneumonia There w'ere areas of emphysema Several of the larger bronchioles 
show'ed nearly complete mucosal desquamation with thickening and hyalinization of 
the basement membrane but no mucous plugs There w'ere numerous lymphoc 3 rtes, 
plasma cells, and some eosinophilic leukoc 3 rtes in the mucosa The smooth muscle, 
although fairly prominent, showed no apparent variation from the controls The 
bronclnal glands showed moderate distention with basophilic staining material which 
partially obliterated tlie cellular outline There w^as interstitial fibrosis of the lung 
w'lth lymphoc 3 rtic and plasma cell infiltration 

The marrow from the lumbar vertebra and tlie upper third of the humerus was 
red Histologically, the cell constituents fell within tlie normal range, since tlie dif- 
ferential count of tlie nucleated cells revealed the eosinophilic myelocytes, metamyelo- 
cytes, and leukocytes to be 1 4 per cent of the total 

Pathological Diagnosis Bronchial asthma (clinical), pulmonary emphysema, 
chronic interstitial pneumonitis, bronchopneumonia, chronic broncliitis, and general- 
ized arteriosclerosis 
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Discussion 

The essential findings in each case are tabulated in table 1 The last two 
cases are included as asthmatics who died fiom pneumonia, the fouith died 
m cardiac failure As alread}' noted, the material for stud}' in Case 5 is 
limited, but it \\as included because of the cardiac findings Excluding that 
case for a moment, \\e note that pulmonai}’ emph 3 'sema, chronic bronchitis, 
and bronchopneumonia \\ere present in each case, and pulmonary aiteno- 
sclerosis in all but the last Cor pulmonale was present m two In one 
(Case 1) the \\ell de^ eloped right \entricular hypertrophy was secondary 
to the dironic pneumonitis, and in tlie othei (Case 4) a longstanding em- 
plnseina accounted for the enlargement Thickening of the basement 
membrane was present in all but the fourth case Mucous plugs in the 
small bronchi A\ere present in two instances, distention of the glands with 
mucus in three, eosinophilic leukocytic infiltration of tlie peribronchial tis- 
sues in four, and dilatation of tlie bronchioles in four Pulmonary end- 
arteritis "was noted in but one case Hypertrophy of the broncliial muscu- 
lature has often been cited as one of the necessar)' criteria in making the 
pathological diagnosis of asthma ® We compared our microscopic sec- 
tions iMtli those obtained from patients who had died from other than pul- 
monary diseases It was our impression tliat, in our series, there was no 
appreciable variation in the size of the smooth muscle bundles At the 
same time A\e measured the thickness of the basement membrane in the con- 
trols and found it nowhere to be more tlian 16 micra, a figure which was 
exceeded m our series as noted above 

For the past tliree years the Pathology Service has been doing routine 
bone marrow studies on all cases In order to obtain an accurate evaluation 
on the four cases m our series, one of us (J R R ) counted not less than 
1000 nucleated cells in each instance Two counts of 500 cells each that 
checked were accepted For controls similar counts were made from 10 
normal cases These slides were obtained from patients who had died a trau- 
matic death and who exhibited no pathologic change other than that incurred 
by the accident The counts of eosinophilic cells obtained from this nor- 
mal group were found to range between a maximum of 3 96 per cent and a 
minimum of 0 6 per cent with a mean value of 2 26 per cent Comparing 
these figures with those noted in the senes it is interesting to find that thiee 
of the four cases studied have values tliat fall well within the normal range 
It is regretted that only two of these four cases died a truly asthmatic deatli, 
but the findings in these two cases m the light of the control gfoup are signifi- 
cant In one instance (Case 3) a count of 1 7 per cent was obtained, and 
in tlie otlier (Case 1) the count iias 22 per cent (figure 1) This patient 
was tlie only one in wliicli an eosinophilia (14 per cent) was recorded in the 
peripheral blood- stream Nothing was found in the literature to explain 
the amazingly high eosinophilia found in the marrow It certainly is not a 
consistent finding in astlimatic fatalities, as we have shown On tlie otlier 
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hand, it may he pic'^cnt in ca‘;c«? in which there is a pcnphcial cosinophiha 
from* any cause One must withhold any conclusions until furthci bone 
mairowf studies ha^c been performed and mcidy state that this finding of an 
cosinophiha in the hone mariow* of asthmatic patients is unusual. 

In Case 1 , along with an cosinophiha in the hone marrow, thcic wms 
noted an infiltiation of numeious eosinophilic lculcoc>tcs into the nnocardium 
and lungs as part of the inflammatory icaction in ihccc organs 'J'hc patho- 
logical pictuie could not be duplicated in asthmatic eases m the literature 
Karsner, m his textbook.® discusses a type of nnocarditis following pneu- 
monia and otlier infectious diseases The description docs not correspond 
with the findings in our ease Boyd " describes an acute parenchymatous 
myocarditis following such toxic conditions as diphtheria Although he 
notes that if death occurs early m the disease there is no inflammator} change, 
he does not detail the findings seen by us In one report ® tw'O eases of 
syphilis were described m wdiich theic w'as an eosinophilic leukoc}tic infil- 
tration of the myocardium following treatment wuth sah ai san and bismuth 
Although the author found aieas of necrosis in the muscle somewhat 
similar to our findings, 3'et the lesions themselves contained giant cells, and 
were described as being tuberculoid 111 appearance He favored the view' 
that this eosinophilic myocarditis w'as allergic in origin One case in our 
senes, in which there w'as found a non-suppurativc myocarditis, had a long 
asthmatic history and hence is of value foi comparative purposes In this 
case (Case 5 ) the cellular 1 espouse of lymphocytes, plasma cells, and large 
mononuclear cells, although typical of that described by' the textbooks, is 
entirely different from that seen in our first case (figure 2) in which the 
eosinophilic leukocytes are not only the predominating cell in the necrotic 
ai;eas, but also are found in large numbers elsewhere in the myocardium 
It IS possible again to conjecture that this reaction is concomitant with a 
general peripheral eosinophiha It also may be present during an attack of 
asthma in which the blood eosinophilic count is elevated, only to disappear 
along with some of the other pathologic findings as was suggested by Tliieme 
and Sheldon * Furtlier study will have to be done to clarify this issue 
Certainly at the present time it appears to be a very rare condition 

Summary 

Six cases of bionchial asthma with autopsy findings are piesented 
Three of these died in status asthmaticus The majority of the anatomical 
lesions described in asthma were present Bone marrow studies are de- 
scribed in four cases In one case w'hich had a large preponderance of 
eosinophilic myelocytes, metamyelocytes, and leukocytes in the bone marrow, 
there was also found an acute diffuse myocarditis with tremendous infiltra- 
tion of eosinophilic leukocytes A review of the literature has not revealed 
any report of similar bone mairow 01 myocardial findings in fatal asthma 
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FAT EXCRETION IN THE BOWEL OF MAN 


By Calixto Josi: Nuxuz, M D ,t and J Auxolr BAur.i:\, M D , F A C P , 

Roclicstc) , M nwc wta 

In general it has been thought that the fat and fatty acids found in feces 
represent unabsorbed fat of food In recent }cars, some changes in this 
point of view have occurred Hill and Bloor,' in 1922, found that certain 
portions of the fat in the feces of dogs wcie of the t>pe excreted by the in- 
testinal tract In 1924, Speriy and Bloor" demonstrated that fat appeared 
in the feces of cats and dogs on a fat-free diet This was confirmed b> 
Holmes and Kerr,® in 1923 Speriy ^ and Sperry and Angevine '* concluded 
that desquamation of intestinal epithelium was not an important source of 
these hpids and that when dogs leceived a lipid-free diet the amount of 
hpids excreted from ileac fistulas was much greatei than the amount excreted 
m the feces Previously, Beumer and Hepner and Burger and Oeter '■ 
found that the amount of cholesterol in the intestinal contents was greater in 
the colon than it was in the ileum of dogs and cadavers In 1934, Ki akower,® 
who studied 20 normal persons, assumed that when fat was given in moderate 
amounts the fecal hpids did not represent a residue of unabsorbed fat but 
probably represented an excretion of the hpids of the blood into the intestinal 
tract. Finally, as a result of study of a patient who had a fistula of the ileum, 
Doubilet and Reiner’ concluded that the ileum secieted a fluid which con- 
tained about 2 per cent of hpids 

Method and Results of Observation 

In order to obtain more information about the excretion of fat by the 
intestine of man, observations were made on 14 human beings Subject 1 
had undergone an ileocolostomy and resection of the right portion of the 
colon and subject 2 had undergone an ileocolostomy The observations on 
subjects 1 and 2 were made about 20 days aftei the respective operations had 
been performed Subject 3 had undergone an ileostomy and subsequent re- 
section of the right half of the colon and approximately four inches of the 
terminal portion of the ileum Subjects 4, 5, 6, 7 and 8 had thrombo- 
ulcerative colitis which involved the entire colon Subjects 9 and 10 were 
normal persons who received a fat-free diet Subjects 11, 12, 13 and 14 
had thrombo-ulcerative colitis 

Subject 1 received a fat-free diet for 10 hours, all food was withheld 
for 14 hours before the diet was given and for 14 hours after the diet was 
discontinued Subjects 2 and 3 received a fat-free diet for 36 hours, but all 

* Received for publication March 18, 1941 

Work done on Intestinal Service, St Mary’s Hospital 

fFrom University of Cordoba, Argentina 

60 



I 


I'Ai ]:\cui:tion in run bowcl of man 


61 


food "was \Mthhcld foi 12 hours before the diet was administered In the 
obser\’ations made on subjects 4, 5, 6, 7 and 8 the dietary regimen was the 
same as that used for subject 1 Subjects 9 and 10 received a fat-free diet 
for 84 hours Subjects 11, 12, 13 and 14 received a high-fat diet Previous 
analyses had disclosed that the intestinal excietion of fat by these four sub- 
jects was within normal limits when a regular diet was administered The 
obsen^ations on subjects 11, 12, 13 and 14 were made to determine the effect 
of a high-fat diet on the intestinal excretion of fat by patients who have 
thrombo-ulcerative colitis This was done for the purpose of determining 
the excretion of fat in cases in which a high-fat diet was received 

The fat-free diet \\as made up of vegetables and fruits, sugar, jelly and 
cand} It furnished approximate!) 2000 calories in 24 hours (table 1) and 
contained approximately '1 65 gm of fat 

Carmine was administered one hour before the first meal and immediately 
after the last meal of the fat-free diet Charcoal was given with the first 
meal after tlie fat-free diet had been discontinued After the administration 
of the first dose of carmine, eacli stool that contained the dye was collected 
111 a special box marked with the date and time of passage Some of these 
were examined separately, some were collected, mixed and analyzed as one 
specimen, as the data obtained from single stools and mixtures of the stools 
of any given subject were entirely comparable Care was taken to avoid 
contammation with urine Gauze was used to receive the excreta of subject 
3, from the ileac stoma In all observations tlie collection of feces and ileac 
discharges was continued until tlie appearance of the charcoal, and each 
stool passed was inspected for carmine and charcoal The specimens were 
preserved in the refrigerator when tliey could not be examined immediately 

The amount of total fat in the feces was determined by the Fowweather ® 
modification of Saxon’s method All results were calculated in terms of 
percentage of the dry feces 

The observations on subjects 11, 12, 13 and 14 were made while the 
subjects were receiving a high-fat diet Two obsen^ations were made on 
subject 1 1 , the first, while the patient had generalized edema During each 
observation the patient received 120 gm of fat daily The stools that were 
passed during each observation were mixed and were examined as a single 
specimen The value for the total fat m the mixed specimen of the stools 
tliat were passed during the first observation was 29 7 per cent of the dry 
matter The second observation on subject 11 was made after the edema 
had decreased and disclosed 21 per cent of dry matter, 13 8 per cent of which 
consisted of fat 

Subject 12 received approximately 185 gm of fat daily, 9 5 per cent of 
the dr)' matter in tlie mixed speamen of stools consisted of fat 

Subject 13 received 200 gm of fat daily A mixed specimen of the 
stools contained 12 per cent of dry matter, 10 2 per cent of wliicli consisted 
of fat 
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InU'slinal E\Lrction of I'at (14 C.t'>cs) 


Subject 

Conditions of 
Expciimcnt 

Dry Matter, 

Per cent 
of Stools 
rxnmined 

lotiil h It,* 
Per cent 

r.ti. 

(im 

Neil 

trnl 

1 at.* 

1 .itty 
Acids * 

/p 

‘-isap* 

mt 


\ 11 

eocolostomy and 1 
resection of 
riRiit half of 
colon 

'asted 11 bouts, 
fat-fret diet 10 
hours ind then 
fasted 14 hours 

18 6 

t 21 

2 76 

0 lOl 

1 136 


2 1 

lcocolo<!tomy 1 

[^nsttd 12 hours, 
fat-free ditl 36 
hours 

Second stool. 

72 

Third stool, 

68 

Fourth stool, 

64 

Fi^th stool, 

20 8 

btcond stool 

0 72 

1 hltd stool 

04 

roiirth stool, 
041 

Fifth stool 

1 48 

3 76 

0 12 

1 t 

1 

3 1 

ileostomy and re- 
section of right 
half of colon 
and terminal 
portion of ileum 

rasted 12 hours, 
fat free diet 36 
hours 

First spec 

63 

Second spec . 

63 

1 irst spec . 
04 

Second spec , 

0 36 

5 75 

0 25 

0 11 


4 

Thrombo ulcera- 
tive colitis 

Fasted 12 hours, 
fat-free diet 36 
hours 

Second, third 
fourth and fifth 
stools 

60 

1 0 

48 

■ 

■ 


5 

Tlirombo-ulcera- 
tivc colitis 

Fasted 12 hours, 
fat-free diet 36 
hours 

Second, third, 
fourth stools, 

76 

Fifth and 
sixth stools, 

80 

0 40 

1 

1 

06 

4 6 

0 135 

0 177 

0 227 

0 223 

0 04 

0 20 

6 

Thrombo-ulcera- 
tive colitis 

Fasted 12 hours, 
fat-free diet 36 
hours 

Four stools. 

50 

0 96 

3 84 

0 354 

0 223 

m 

7 

Thrombo-ulcera- 
tive colitis 

Fasted 12 hours, 
fat-free diet 36 
hours 

All stools 
mixed 

1 08 

40 

0 308 

0 272 

041 

8 

Thrombo ulcera- 
ti\ e colitis 

Fasted 12 hours, 
fat-free diet 36 
hours 

Second, third, 
fourth stools, 

9 18 

Fifth sixth 
and seventh 
stools, 

90 


1 

1 

0 26 


9 

Normal person 

Fasted 12 hours, 
fat-free diet 36 
hours 

First stool, 

21 24 

Second stool, 

29 24 

H 

14 0 

0 31 

0 66 

143 

0 62 

0 66 

0 06 

10 

Normal person 

Fasted 12 hours, 
fat-free diet 36 
hours 

First stool, 

18 4 

Second stool, 

32 0 

1 20 

0 94 

10 7 

0 45 

0 14 

0 51 

0 66 

0 24 

0 14 

11 

Thrombo ulcera- 
tive colitis 

Fasted 12 hours, 
120 gm fat 
given daily 
Patient had 
edema, 3 -{- 

Stools mixed 
during edema 
After edema 
decreased, 

210 

29 7 

13 8 

70S 




12 

Thrombo-ulcera- 
tive colitis 

Fasted 12 hours, 
185 gm fat 
given daily 

Stools mixed 

95 

38 




13 

Thrombo ulcera 
tive colitis 

Fasted 12 hours, 
200 gm fat 
given daily 

Stools, 

12 

10 2 

24 4 




14 

Thrombo ulcera- 
tive colitis 

Fasted 12 hours, 
120 gm fat 
given daily 

Stools mixed 

3 24 

12 7 





* Expressed in percentage of dry matter 
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In obsciving subject 14, ^^llo leceived a high-fat diet, the stools were 
mixed and weie examined as a single specimen , 3 24 per cent of the dry mat- 
ter m this specimen consisted of fat. 

Comment 

The number of obsenations lepoited is small, but we believe that the 
results are of Aalue in confirming those obtained on animals and that they 
indicate a significant variation m the excretion of fat under different cir- 
cumstances Excretion of fat by nonnal persons was greater than excretion 
of fat by patients v ho had been subjected to resection of the right portion of 
the colon Furthermore, excretion of fat by patients who had thrombo- 
ulcerative colitis ^\as less than excretion of fat by nonnal persons, but was 
greater than excretion of fat by the patients who had been subjected to 
resection of the right half of the colon 

It is true that the amount of fat in the feces of the subjects who received 
a fat-free diet varied, but an average of 0 79 per cent of total fat was excreted 
by persons who had been subjected to an ileostomy oi an ileocolostomy , an 
average of 0 81 per cent nas excreted by persons who had thrombo-ulcerative 
colitis , and an z\ erage of 1 23 per cent was exci eted by normal persons , 
howe\er, the deviation from the averages is considerable These facts 
would suggest that the large intestine itself plays a part in the excretion of 
fat and that the greatest excretion occurs in the proximal segments of the 
large intestine The entire intestinal wall is injuied in cases of thrombo- 
ulcerative colitis It has been pointed out previously by Curry and Bargen ^ 
and by Whittaker and Bargen that the colon serves both as a secretory and 
excretory organ 

V erzar and McDougall expressed the opinion that absorption of fat 
does not take place in the cecum They said that “practically all the fat 
ingested is absorbed by the time chjnie enters the large intestine, and no fat 
whatever seems to be absorbed there ” Welch, Adams, and Wakefield “ did 
not find aii)’^ change in the absorption of fat m cases of thrombo-ulcerative 
colitis and tliey suggested that fat is not absorbed m'the colon Satisfactory 
proof that absorption of fat occurs in the cecum does not exist However, 
the suggestion that excretion of fat occurs m the cecum and ascending colon 
seems clear 

It IS noteworth}* that in cases in which the amounts of neutral fat, fatty 
acids and soap were determined, the excretion of fatty acids was greater than 
that of neutral fat This may be tlie result of normal digestive processes or 
the result of an unexplained activity of the mucosa In this connection it 
may be well to remember tliat Brown, Hansen, McQuarne and Burr 
pointed out that m one case the concentration of fatty acids in the serum 
was lower when the intake of fat was 2 gm per day for a period of more 
tlian six months than it v as when the patient received a normal diet 
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CONCI IjSION 

Excretion of fat by the intestine octuis when luinian bein.qs teccne a fat- 
fiee diet This is sllggcstl^c of the possibility that the intestinal ^\all 
secretes fat Our studies suggest that the large nitesiuic excretes more fat 
than the small intestine In eases of thiombo-ulceratnc colitis the aveiage 
cxcietion of fat is lo\\ei than the a\eragc cxcietion of fat In normal per- 
sons This may be the icsuK of injury of the intestinal wall 
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SOME NOTES ON CYSTIC DISEASE OF THE 
LUNGS, WITH A REPORT OF ONE CASE 

W Raney St \n ford M D . F A C P . Din ham, and Brodie C 
Naile. Jr , M D , Cha) lotto, A^oitli Carolina 

Ii IS our purpose to report a case im oh mg the diagnosis of cystic disease 
of the lungs Clinically, this case was diagnosed as congenital cystic disease 
of tlie lungs, but e\ en w ith all the data before us, we w'lsh to emphasize how 
difficult it IS to make a definite differential diagnosis betiveen congenital 
cystic disease of the lungs, acquired cystic disease of the lungs, and extensive 



Fig 1 7-11-32 Reexamination of the films of the shoulder made in 1932 showed some 

bullae which were overlooked m the first examination 


emph3'sema with bullous formation The case is reported wuth its clinical 
and patliological findings Roentgenograms of the lungs and also some 
actual photographs are shown ' 

In a case of multiple cyst- formation in the lung, tlie diagnosis might seem 
to be of academic interest only, because of the small likelihood that tins type 

* Receded for publication March 26, 1940 

65 




66 


w. rani:y .srANi'OKi) and iiuoDU r N\Lf-r. jk 


of case could be bcncfilcd b) siugciy Since the literature of the subject, 
however, shows that sonic t}pcs of cjsiic disease of the lungs arc amenable to 
surgical procedure, it is of d'cruutc impoitancc to diffeicntiatc these conditions 

Casi Riroin 

C 1 1 , .is?wl 34, negro male, came in May 14, 103‘), conipl.nnmg ot '.liortncs'- of 
bicath and indigestion About four ycais picvioiisl) lie began to nniue sborincss ol 
bieath on excition His indigestion began about the same tnne In l.itc December 


Fig 2 1-21-37 (A-P view ) The appearance is that of congenital cystic disease 

of the lung The diaphragms are quite low and limited in mobility, and there are question- 
able small amounts of fluid at both costo-phrenic angles 


of 1937, he had an attack which his doctor diagnosed acute indigestion He had been 
constipated for three days when he began to get pain in Ins abdomen and Cardiac 
palpitation He tlien became dizzy, began to perspire, and finally lost consciousness 
for a short time He was very weak from this attack for several weeks He con- 
tinued to be short of breath and was conscious of palpitations and what he described 
as “heart flutter” He was sent to the hospital in November of 1938, and it was 
there found that he was quite anemic He received two transfusions About that 
time he noticed some swelling of the ankles In February of 1939 he had influenza, 
and had become gradually more short of breath since tliat date until he was finally 
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not able to lie down in bed He had a \ei 3 ' annojing n'on-producti\e cough, if this 
occurred while he was l\ing down, he almost smothered This caused him to be afraid 
to he down At times he sat up all night, being most comfortable when he leaned 
forward During the jircccding two j’ears he had lost 40 pounds, for even small 
amounts of food caused gas. and this in turn pioduced dyspnea He had no hemoptysis 
He had some pain in the left chest in Fchruar\, wdiich the doctor diagnosed as pleurisy 



Fig 3 (A-P view ) Reexamination of the chest shows an increase in the extent of 
the process There is only a small amount of lung tissue on the right, but slightly more on 
tlie left 


There were no night sw'eats He had a slight wheezing at times The rest of the 
history was practicallj' negative, except that the patient stated that he had been 
athletic in college, being a long-distance runner and a football player He further 
stated tliat he had had no dyspnea at that time He drank heavily during 193/ an 
up until October of 1938 His family history was negative His wife and three 
children w'ere living and well . 

Physical Eiamtnation The patient had marked djspnea w'hich was incrrase^ 
by talking and also by movement of any kind The head show'ed no gross a nor 
mahties The eyes w’ere slightly prominent , tlie pupils w ere small but reac e o 
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licht nouiulb OciiUi nm\ciniMith wcjc nounal 'Ihc nose was unobsttuctcjl llcai- 
niir was intact Many of the postenoi teeth hail been icnKncd 'iho Rinns showed 
some gingivitis The tongue was model atcly coated The tonsjls wcic batk of red 
pillars The neck showed some postciior ccnital adcnopatln Veins of tlie neck 
were engorged Theie was a tlnec-inch opcratixc siar over the outci end of the 
light clavicle, extending over the light shouldei Ihc dicst showed expansion to be 
poor and equal There was some letraction above and below both clavicles There 
was some fullness of veins o\er the upper arms, more marked on the right Little 



Fig 4 7-6-39 Oblique view 


if any movement of the diaphragm was made out The peicussion note over both 
upper lungs, front and back, was high pitched It was more resonant over lower lungs, 
and seemed to be more resonant during inspiration Bieath sounds were markedly 
suppressed Whispered voice was not increased Tactile fremitus was present The 
spoken voice seemed to be increased over both lungs Examination of the heart 
showed the left border to be 7 cm from tlie midline, and the right border to be 2 5 cm 
from the midline There was a diffuse cardiac impulse in the epigastrium Blood 
pressure in the left arm was 114 mm Hg systolic and 75 mm diastolic, and in the 
right, 110 mm systolic and 80 mm diastolic The rate was 108, and regular There 
were no murmurs, and the sounds were of good quality, being heard best in the epi- 
gastrium The abdomen was not remarkable except for a definite bulging of the upper 
right rectus muscle There was marked tenderness in this region There was a long 
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SC.U on the outer side of the left thigh tcsuUing £iom opciation for fascia graft on his 
1 ight shoulder 1 he rectum, gcnit.ilia, and extremities were essentiallj negative 

He was admitted to Duke Hospital on Julj 3, 1939 The follow'ing is a repot t of 
the lahorator\ and roentgcn-iay woik done on admission 

The blood was within normal limits, mine was negative, sputum w'as negative 
for tubercle bacilli The Mtal capacitj of the lungs was 1 16 liters, 304 per cent 



Fig S The left lung 

normal Roentgenogram of tlie diest showed “extensive areas of fibrosis throughout 
both lungs and in the left mid lung, there are definite annular areas, some of whic are 
in tlie mid lung and others are possibly in the posterior pleura Throughout the ng i 
lung, there are numerous fibrotic bands, or possibly small cystic areas, w'lth co ajK 
of small areas of luri|f The diaphragms were quite low and limited in mo i ity a 
questionable small amounts of fluid in both costophrenic angles This las e ap 
pearance of congenital cystic disease of the lungs, and is most unusua m ^ 
tribution ” Electrocardiogram revealed right axis deviation and suggeste myo 
damage Wassermann and Kahn tests were negative 
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Cowsc lit Hospilitl On Juh 9, 1939, an attempt was made to do .i diagnostic 
pneumothorax on the riglu chest Aliont 150 cc an weic injected On tlic fol- 
lowing day some hpiodol was mjected, hut tin fort nn.itcl\ a spontaneous imeumothoiax 



Fig 6 The right lung (cut surface) 


developed on the right side, and the patient became much more dyspneic The dyspnea 
was so marked that on the next day it was necessary to insert a trocar ana 

MUOUS sBchon Th.s ga,= h.m some temporary 

increased, and he died on July 14, 1939 ’ yspnea gradually 

Autopsy Findings The examination was limited to an abdominal 
However, the heart and lungs were removed sub-diaphragmatically 


incision 
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Gross Eiamnialiou Dj Biodie C Nallc, Jr The body was 
emaciated 34-\cai-old coloied male, weighing 124 pounds, and measurm! 



Fic 7 The right lung 

11 inches in length Ribs and odier skeletal parts were quite prominent 
an old healed scar over the right shoulder (acromio-davicular approac ij 

the external examination was negatne 


that of an 
: 5 feet and 


There was 
Otherwise, 



72 


W KANTY <^lANrOIU) ANI) HKODir C XAUA'. 7K 


The abdominal c.ivit\ was fice from fluid and gas All ptiiloncal surfaces 
were smooth and ghstcmni; and e\ci\ organ appealed giossl> normal 

The thoracic cage was entered thiough the peritoneal surface of the diajihragm 
Neithci plcmal nor pericardial cawtics contained an\ cveess fluid 'I he right lowci 
lobe showed a fibiinopuiulent caudate o\cr the b.ise, and, in addition, the bas.al and 
parietal surfaces of the lobe were attached to the light dome of the diaphragm and to 
the lateial chest wall, respectnch, bj thin fibrous adhesions The left lung was free 
of exudate and adhesions 

'Die right lung weighed 500 giams and the left, 450 grams On the sur laces of 
both lungs were multiple emphj sematous blebs of \ariablc sire and shape the latge^t 
measuimg 7 cm m diameter, and the smallest, 7 to 8 mm Ihesc cjst-likc sacs 
coveied the lung peiipherj in giape-hke clusters and w'cie formed bj .i thin, tians- 
lucent, pleuia-like membrane which contained dilated blood vessels A probe intro- 
duced through a bronchus into scvcial sacs failed to collapse them even though the\ 
appeared to be air-contaming cj sts 

The mam bionchi were patent, and the bionchial nodes w-ere not remarkable 
Sectioning revealed many of the blebs to be of peripheral distribution These ejst- 
hke structures w'ere present both on the periphery of the lung and also m the lung 
substance proper Some w'ere verj near the lulus of the lung The small amount of 
lung tissue remaining appeared to be fiee from consolidation and congestion 

Other organs were essentially negative 

Mtctoscoptc Exaimiiation The significant findings in this case were limited 
entirely to the lungs Routine sections (stained wnth hematoxylin and eosin) revealed 
marked areas of emphysema and atelectasis throughout the lung Often large cystic 
areas surrounded by interstitial tissue w'ere seen Bronchial cpitlieliuin could not be 
demonstrated as a lining for an> of these cysts Much anthracosis was present which 
was seemingly engulfed by laige mononuclears Iron stain strengthened the opinion 
that the pigmented areas w'ere anthiacotic It was thought that the emphysematous 
blebs might have been caused by a lack of elastic tissue Elastic tissue stains showed 
an adequate amount of dastic tissue winch had been luptured in the emphysematous 
areas 

Bacterial stain of the pleural exudate showed clumps of Gram-positive cocci and 
singular Gram-positive diplococci The lung tissue itself was free from bacteria 

Intel pi etahon We have no explanation for this condition in the lungs There 
was no history of asthma nor was there any demonstrable bronchitis or other cause 
w’hich might have produced partial obstruction of the bronchi Whether this con- 
dition started as congenital cysts w'hich opened into bronchi, later becoming air- 
contaimng, or finally, whether this picture w'as produced by a deficiency m connec- 
tive tissue stroma we are unable to say 

Dr Douglas H Sprunt was kind enough to leview' all the pathological material 
and to ie\ise the pathological report The following is Ins interpretation of this 
leview 

“Our interpretation of this case, both from the history and moibid anatomical 
findings, IS that this is one of acquired pulmonary emphysema, for there is nothing in 
the history to indicate that he had any pulmonary malformation before the age of 
30 There is nothing in the history or anatomical findings to explain why this began 
to develop at this time All we have is a case of pulmonary emphysema of unknown 
etiology', but I do not believe it should in any way be confused anatomically with con- 
genital cystic disease of the lung, altliough it seems to us that the most likely interpre- 
tation IS tliat the elastic tissue of the lung was of a poor quality, and, around 
30 years of age, had deteiiorated to such an extent that it led to this extensive pul- 
monary emphysema ” 
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Discussion 


There has been no effort to make an exhaustive icmcw of the literature, 
but there has been an effort to look into the question of cystic disease of the 
lungs ^Mth special emphasis on its congenital form Vaiious individuals 
Ime been given credit for leportmg the fiist case, namely, Fontanus in 1638, 
Bartholinus in 1687, and ]yie}ers m 1858 However, the first comprehen- 
sive report of this condition was made by A R Koontz in 1925 At this 
time he collected 108 cases fiom the A\orld*s literature, and added one of his 
own Schenck^ in 1937 stated that 381 cases had been reported, including 
five of his o\Mi Francis A Ford ‘ reported a case of a gradually expanding 
pulmonar}* cjst in a new-born infant diagnosed by roentgen-iay and con- 
firmed by autopsy 

There are ^arlous theories concenung the foimation of these cysts 
King and Harris® offer a rather unique explanation They quote S S 
Simpkins as sa}ing that the bronchi develop as small lamifications of ento- 
dermal tissue A\hich become canalized almost immediatel} King and 
Harris tliink that an unkno^^n process interferes with this canalization at 
some point proximal to the termination of that particular ramification, and 
that this interference results in an occlusion at that point Beyond tins 
point, canalization begins again, and thus an isolated canalized segment is 
formed The mucous membrane of this segment in turn assumes a normal 
secretory' function, and a cyst is formed Probably the rapidity of tlie 
prenatal growth and the size of the cyst at birth are dependent on (1) the 
amount of functioning bronchial mucosa entrapped, and (2) the capsular 
strength of the cy'st 


The morbid anatomy is described \ery similarly by various writers 
According to Wood '' all cases fall into two groups first, those in which 
there are single or multiple large cysts containing air or fluid, and second, 
diffuse degeneration resulting m so-called “honeycomb” type of lung The 
cysts themseh es may be designated as follows first, fluid cysts , and, second, 
air cy'sts The fluid cyst is one that has not ruptured into a bronchus 
There are two types of air cy'sts — the non-expansile and tlie expansile The 
non-expansile cyst has a small opening into a bronchus, and air is able to 
get in and out slowly Hams and King say that according to Jackson, tins 
small opening represents a bipass valve The expansile, or balloon cyst 
has an opening into a bronclius through whidi the air can enter but through 
whicli it cannot escape Jackson calls this mechanism a “clieck valve 
Wlien tlie opening from the bronchus is Ij^rge and free, the cyst usua y 
cures itself Jackson says that all fluid cysts are caused by' stop-vaie 


occlusions . 

Cole and Nalls state that the cyst walls have tlie characteristics o 
bronchi, bronchioles, atria, infundibula, or alveoli The cysts are o en 
traversed by strands of fibrous tissue which gives tlieni tlie appearanc 
of being trabeculated Fluid cy'sts contain gelatinous or albuminous ui 
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which in turn contains clcsqiianiatcd epithelial cells or debris I'lie wall of 
the cyst may be thick or thin This depends on the size of the caMty, the 
pressure m the cyst, and the picscnce or absence of mfcction Kooiitz'’ 
found the small oi medium-sized ca\itics lined with many-layered ciliated 
columnar epithelium, whereas the laigci cavities ^^crc lined ^\lth flat or 
cuboidal cells External to the mucosal mcmbra,nc arc found elastic tissue, 
concentric fibers of smooth muscle, and pieces of cartilage The cysts may 
contain fluid, fluid and air, or only air An air cyst may involve one whole 
lobe, or even an entire lung It may even press over into the mediastinum 
and embairass the other lung This is charactei istic of the balloon cyst with 
its check valve or ball valve mechanism This type of cyst ruptures easil} 
and may in this way cause a real pneumothorax 

Cystic disease of the lungs may cover the whole span of life, extending 
from premature stillbirth to very old age Koontz says that in a patient 
who has reached maturity, it is hard to tell whether a cyst is congenital or 
acquired, but he agrees with other authorities that the lack of pigment m the 
wall of the congenital cyst is the diffeicntial diagnostic point This point 
alone shows that the pathological condition antedates birth If the embryo- 
logical assumption about these cysts is admitted, then all of them begin as 
fluid cysts It would seem that the increasing internal pressure 'and the 
strength of the cyst wall would be the mam factors in determining when the 
fluid cyst would rupture into a bronchus W Anderson’ advances the 
theory that m the presence of pulmonary infection, the fluid cysts enlarge 
rapidly and occasionally rupture He thinks that a coughing seizure may 
be a precipitating cause 

Gordan® says that if no complication arises, these patients may remain 
symptom-free for years The symptoms are usually not diagnostic m char- 
acter Authorities, agree, however, that recuriing attacks of cyanosis and 
dyspnea in infants and children should suggest the possibility of con- 
genital cystic lung disease Wood ® states that progressive dyspnea with 
or without preceding infection m an older individual should suggest this 
condition He further states that the clinical manifestations of this con- 
dition vary greatly, and that their severity depends upon two factors first, 
the extent of destruction of parench)rmal tissue, and second, the change in 
mtrathoracic pressure A sudden increase m pressure in a balloon cyst 
will cause a sudden attack of cyanosis and dyspnea Expectoration may or 
may not be a symptom This depends upon a channel being present between 
the cyst and the bronchus Fever is present only when there is infection, 
and it IS seldom very high Anorexia, palpitation, and vomiting may be 
present There may or may not be hemoptysis, and if present, it often 
raises the question of tuberculosis Epigastric distress may be marked 
There may be great loss of weight Dehydration and lethargy may be 
present Cough may be a marked symptom, and wheezing may occur In 
fact, the condition may simulate asthma very closely Our patient, who 
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sho^\e(l many of these sjniptoms, had been diagnosed and tieated as an 
asthmatic by at least one doctor 

The clinical diagnosis is almost entirely dependent on roentgenology 
King and Harris found only one instance m which the clinical diagnosis 
^\as made prior to roentgenologic examination The fluid cysts offer much 
more difficulty from a diagnostic standpoint than do the air cysts These 
cases often gne the histor}' of liaxing spat up milky or albuminous fluid 
This happens "when a fluid cyst ruptures into a bronchus Kirklin quotes 
E F Pearson as saying that many cases with congenital cystic disease are 
wrongly diagnosed acquired bronchiectasis, localized emphysema, or pneumo- 
thorax 

There aie seAeral proceduies uhich may be of help in making the diag- 
nosis Lung mapping with hpiodol ma}' be helpful Induced pneumo- 
thorax may help This procedure a\ ill often push the cyst wall away from 
the chest ^^all, and thus differentiate the condition from pneumothorax 
Fluid-containing cysts must be differentiated in the mam from the following 
conditions* (a) pulmonary abscess, (b) dermoid cyst, (c) thoracic tumor, 
(d) echinococcus C3st, (c) empj'ema, (/) teratoma, (ff) chondroma, and 
(/i) ganglioneuroma Freedman^* sajs that the solitary giant-type cyst is 
more common in children than it is m adults, whereas in adults, the cysts 
are more often multiple m type A non-expansile air cyst is usually m the 
intrapulmonar}' tissue Schenck sajs that there may be increased illumina- 
tion in air cysts during forced inspiration He also states that emphy- 
sematous bullae may be differentiated m tliat they show no delimiting wall 
Pneumothorax shows no wall, and in addition to this is outside the lung 
parendiyma The Avail of the tuberculous cavity is thickened, and there 
is usually some tuberculous infiltration about it The expansile cyst tends to 
obliterate the lung markings, and at times the findings are not unlike com- 
plete pneumothorax There is often some haziness of the lungs at the apices, 
and the costophrenic angles may be obliterated These last findings are 
due to the atelectasis of the compressed pulmonary tissue One aviII notice 
m tlie present case report that the obliteration of the costophrenic angles was 
reported by the roentgenologist as due to fluid 

Mortality is high in children and infants Infection is a grave com- 
plication, especially in the fluid cyst It has been noted by numerous ob- 
sen^ers, however, tliat the condition may be present for many years without 
producing any symptoms The case being reported is an example of this 
The prognosis in this case Avas, of course, bad, and it Avould seem to be due 
mainly to' tAVO factors first, the small amount of lung parenchyma remaining, 
and second, increased intrapulmonary pressure , 

The treatment of this condition is often unsatisfactory o e an 
Nalls say that treatment is dependent on the size, number, location an ype 
of cysts, the presence or absence of infection, and urgency for re le o 
symptoms Wood ® says that some cases are improved folloAVing 
scopic aspiration and injection of lipiodol, but he thinks that t us rea m 
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Uiould be limilccl to infcclecl C3sls which arc amcnal)le to this t^pc of 
drainage. Two of his cases had fluid cysts rcnio\cd surgically. He mtn- 
tions one case with a large balloon cyst that ^\as treated bj thoracotomy and 
cauterization of the bronchial communication Follo%Mng iccovery from 
this operation, the patient lived 10 3'eais, and finally died of some unrelated 
condition Schenck advocates extirpation of the cysts, saying that at times 
lobectomy should be lesorted to, but he adds that the procedure is attended 
with gia\e dangei Fieedman sa}s that no giant air cyst should be tapped 
unless it Intel feres with respnation, because this procedure may be followed 
by shock and death, but it is often necessaiy to do emergency thoracenteses 
m these cases to rehe\e the piesstiie According to King and Harris, Adams 
emphasizes the importance of attaching to the thoi acentesis needle a rubber 
tube and placing its end under watei , thus maintaining equalized mtrathoracic 
pressure They also state that iodized oil should be injected into the cyst at 
the first thoracentesis Pearson says that Adams caused stenosis of 
bronchi in man by applying 35 per cent silver nitrate through a bronchoscope 
to the bronchial mucosa Adams has also suggested injecting silver nitrate 
into the cysts in an effort to destroj'^ the lining epithelium and thus give 
better opportunity for obliteration of the cavity Adams also, advised 
using the thoroscope or stiaight cystoscope m order to visualize and cauterize 
the bronchial communication Natuially, if enough lung units are de- 
' stroyed, there is no surgical or medical procedure which will do any good 

Comment 

Our patient was quite uncomfortable, m fact, life was almost unen- 
durable For this reason, it was decided to try to do something for him 
surgically The record shows how unsuccessful we were 111 this endeavor 
It was hoped m the first place to confirm the roentgenologic diagnosis of 
limg cysts, and in the second place, it was hoped that the opening of the cysts 
might gradually be blocked by lipiodol, or by nitrate of silver 

From a roentgenologic point of view, this case was typical of that group 
which has been diagnosed congenital cystic disease of the lungs But, as 
Koontz has very correctly said, it is almost impossible to differentiate be- 
tween congenital cystic disease of the lungs and the acquired form, and m 
this case we were left in some doubt even at the autopsy table As will be 
remembered, lack of pigment is one of the mam differential points In this 
particular case, there were no fluid cysts, so all the cysts contained air, and 
naturally contained pigment Although many of these cysts were on the 
periphery of the lungs and definitely seemed to be emphysematous bullae, 
some of them were m the lung tissue Here, therefore, we have occurring 
111 the lung of the same patient, cysts and emphysematous bullae-like cysts 
The roentgenogram of part of the right lung which had been taken m 1932 
shows the upper portion of the right lung to be fairly clear except for a few 
cysts This piece of evidence would suggest that the cystic condition of 
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this patient’s lung is an acquired one Although it is impossible to make a 
definite diagnosis of the etiology, it is certainly logical to suppose that there 
must have been some fundamental anatomical basis for the cystic disease 
One cannot be sine that all the points mentioned m the pathological 
report are of diagnostic value According to this report, the fact that this 
man had been free of sjmptoms for 30 years is against there being any pul- 
monary malformation prior to this time But various authors state that 
cases of so-called congenital cjstic disease of the lungs may remain symptom- 
free for jeais It Mould seem. hoM’ever, that there is a gradual trend to 
class more and more of these cases as acquired cystic disease rather than 
as congenital c}stic disease of the lung Pierce and Dirkse*® say tliat the 
term “congenital” is improper m a roentgen diagnosis of cystic pulmonary 
disease untliout film e\ idence of such a lesion at birth 

Conclusion 

It has been our purpose, first, to report another case of cystic disease of 
the lungs, secondh*, to emphasize the difficulty of differentiating congenital 
from acquired cystic disease of the lung, and tliirdly, to emphasize the 
difficult)' of doing anything mechanically for this type of case, because any 
reduction m the vital capacity means the difference betM-'cen life and death 

We are endebted to Duke Unncrsity Medical School and Hospital for the pathological 
transcripts and pictures 
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tularemia with pulmonary complications 

By G Gill Richards, M D , F A C P , Salt Lake City, Utah 

Credit for the first clinical description of tiilarcinia is due to R A 
Pearce, a country practitioner of Brigham Cit} , Utah, although only a single 
reference to his work has been found in subsequent reports of this disease. 
At the annual meeting of the Utah State Medical Society in Salt Lake City, 
October 3, 1910, he described six cases which he had observed during 1908, 
and he stated that he had seen 10 others during 1910 An autopsy on the 
one fatal case was leported as showing a septic meningitis secondary to a 
horse fly bite on the face 

The following is an excerpt from his article " 

“I will give you the histones of a few cases of an infection probably 
caused by the bite of a large black and yellow horse fly (sometimes called deei 
fly) all the cases of which, so far as I know, have been distributed over a 
definite area about Brigham City This disease made its appearance m 
August 1908 and August 1910 The point of infection m all my cases has 
been on the exposed portion of the body All the cases give a history of 
having been bitten by the large black horse fly Most of the patients say 
they have been bitten by the same flies many times before during that season 

“The incubation period varies from two to five days 

“In all the cases there has been marked swelling of the glands and lym- 
phatics about the area of the bite In about one half of the cases some of 
the glands have gone on to suppuration Most of the cases have had chills 
some time during the incubation peiiod, others have chilly sensations The 
temperatures have run from 98 to 104° F The duration of the disease has 
been from one to four weeks, the severity of the disease varying from slight 
malaise to death 

“All the bites have gone on from a red infiltration like a mosquito bite 
to complete breaking down of the tissues and sloughing, forming a punched 
out circular ulcer about one fourth inch in diameter and an eighth inch in 
depth Within a few hours of the bite there forms a water blister at the 
apex of the infiltration, this soon changing to pus and then the tissue begins 
to slough away, the discharge being like a seropurulent mucus ” 

Some important early observations were also made by T B Beatty, of 
the Utah State Board of Health In 1911 he observed a fatal epidemic 
among the rabbits m the vicinity of his farm not far from Brigham City, 
and associated this with an infection of one of his farm hands, resulting 
from a deer fly bite As he was unable to obtain cultures from either the 

* Read at the Cleveland meeting of the American College of Physicians, April S, 1940 
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rabbits or th(5 patient he sought help fiom the U S Public Health Service 
Subsequently, in 1919, Francis identified the disease and the bacterium as 
identical with the one described by McCoy in 1912 ® 

No pulmonary complications aie recorded among the cases observed at 
the Latter Day Saints Hospital during the first 10 years after the disease was 
recognized in Utah The mortality rate in Utah has been very low for 
tularemia In 1938 there were 73 cases reported and only one death, m 
1939, 44 cases wnth three deaths Unfortunately, there w'as no autopsy 
report in any of these fatal cases, and pneumonia is not listed as a compli- 
cation Of file last 12 cases in the Lattei Day Saints Hospital, five have 
had pulmonary complications Since only the very side patients come to tlie 
hospital, this proportion of pulmonary complications is undoubtedly higher 
than occurs in all the cases treated in the home and the hospitals All four 
cases that came to our owm service m 1938 and 1939 showed pulmonary 
complications consisting of bronchitis m one, pleurisy wuth effusion in three, 
lung abscess w'lth brondiial fistula and spontaneous pneumothorax m one, a 
unilateral consolidation followed by pleural effusion m one One of the 
cases with pleurisy w'lth effusion developed a moderately severe fibrosis and 
bronchiectasis in one low er lobe 

The diagnosis w’as made from the history and a positive agglutination 
test for tularemia Pasiwella iulaiensis w’as not reco\ered from the blood 
or the pleural effusion in any case 

Most of the cases that have occurred m Utah have had contact with 
rabbits, some have been bitten by wood ticks and deer flies Unfortunately, 
many of tlie rodents and even the sage hens have been known to harbor the 
infection 

Three of the four cases with pulmonary complications wdiich I am re- 
porting w^ere sheep shearers Two of them were not aware of any insect 
bite and had not handled rabbits, this may suggest inhalation as a pos- 
sible mode of entry 

All four of these cases were treated with sulfanilamide from 60 to 90 
grains a day Additional therapy consisted of transfusions in two cases 
and convalescent serum in one All the cases made complete recovery Two 
were desperately sick, and for a time it did not seem possible for them to 
recover Foshay’s serum was not used, partly because it was not im- 
mediately available and because we were anxious to test the therapeutic 
value of sulfanilamide m desperately sick cases The rapid improvement 
m the three cases who were able to tolerate the diug well made us feel that it 
was definitely of specific value 

A brief summary of the essential facts in the four cases is as follows 

Case 1 A B , male, aged 34, sheep shearer, reported having removed many wood 
ticks daily from his body and had also dressed a wild rabbit several dajs 
His illness began on May 2, 1938, with a severe backache On May 5, 1938, he became 
acutely ill with generalized aches and pains, sweats, fever and pleural pain in ns e 
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chest These s>mptoms lasted three weeks lie gr.idualh inii»io\ed and was tip and 
about for one week About Juno 1, 1938. he became acutcl> dl aqain with fe\cr, 
severe cough and pain in his left chest He remained vert sick all through June 
About June 22 he felt something bieak m his chest, and he estimated that he 
coughed up about one quart of foul sputum in Iw o da\ s On June 20 he was bi ought to 
the Latter Day Saints Hospital Examination revealed etidence of a p>o])neuniothora\ 
in tlie left chest w’lth abscess m the left low'ei lobe which had undoubtedly opened into 
a bronchus He had lost 63 pounds and looked very sick, thin and dch>dratcd 

Laboratory findings showed Hemoglobin 78 pci cent, red blood cells 4,240,000, 
wdnte blood cells 16,200 w'lih 70 pei cent polvinoiphonuclears Agglutination test was 
strongly positive for B lulaicnsc 

Treatment consisted of forced feedings and postural drainage without appre- 
ciable change in temperature which ranged from 99 to 102 2® F 

July 1 Sulfanilamide was started in 10 gram doses every font hours 

July 3 Temperature i cached noiinal for the fust time and did not exceed 100“ F 
in tlie next 10 days During the followung 10 days it bareh i cached 99“ He W'as 
given two transfusions, additional artificial pneumothoiax and postural drainage 

July 31 He was discharged much improved 

August 11, 1938 He had gamed 19 pounds, abscess in lung w'as rapidly healing, 
and he was feeling almost w'ell 

September 26, 1939 Furthei observation show'ed him to be apparently cured 
Roentgen-iay revealed some thickened pleura and limitation of excursion of outer 
part of left diaphragm but otherwise essentially normal He had been w'orking for 
a month 

Case 2 C H , male, aged 37, farmer 

June, 1938, he was bitten by a wood tick This was followed in a few da>s by a 
sickness of three weeks’ duiation consisting of chills, fever, sore throat, general aches 
and pains He gradually improved but had recurrent attacks of sore throat and 
cough all summer 

In September he had an attack of dulls, fever, cough and pain m his right chest 
and a desquamating eruption on his hands 

November 28, 1938, he came to the Clinic complaining of cough witli copious 
sputum, weakness, and loss of weight He had not been well since his attack in Sep- 
tember Examination revealed fluid in his right pleural cavity, thickened pleura, and 
many rales Paracentesis was done, and a straw colored clear fluid w'as obtained which 
yielded a sterile culture It and the sputum were negative for tubercle bacilli Ag- 
glutination for tulaiemia was* strongly positive He was given sulfanilamide, 40 grams 
to 60 grains daily, for most of two weeks The temperature came to normal rapidly 
and It remained normal He gained 15 pounds in two weeks He reported in 
February that he had continued well since his last examination in December 

Case 3 F S , male, aged 24, sheep shearer He often found ticks on his body 
but was not aware of any bites and had not handled* any rabbits or rodents Two 
weeks before admission to flie hospital on June 28, 1938, he became sick with chills, 
fever, general aches and pains, weakness, nausea and vomiting 

Examination revealed several sores on his forearms which he called grease sores 
Temperature was 102“ F , pulse 100 He had dullness and many coarse rales in both 
lower lobes and the i ight middle lobe, but no definite consolidation Spleen was pal- » 
pable Roentgen-ray film showed slight cloudiness of the lower part of botli lungs 
Agglutination test was strongly positive for tularemia and moderately so foi un- 
dulant fever He was kept under observation for two days without medication His 
temperature ranged from 101 to 103“ 

July 1, sulfanilamide was started in doses of 10 grains every four hours The 
highest temperature in the next 24 hours was 101“, and during the following 24 hours 
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It readied only 992® Fioni that da\ on it remained normal, and all Ins symptoms 
and plijsical signs disappeared with his fc\ei He made a rapid recovery 

Case 4 CO, male, aged 62, sheep shearer He was not aware of any insect 
bites and had not had any contact with rabbits or rodents 

June 1, 1939, he became suddenly ill with nausea, vomiting, diarrhea, chills and 
feier, general aches and pains and these s>mptoms continued with increasing severity 
until he entered the hospital on June 6, 1939 He appeared very sick, dehydrated and 
delirious The temperature was 103® F, pulse 90 He had a severe cough Ex- 
amination revealed moderate ejanosis and djspnea, dullness in left lower chest with 
diminished respiratorj murmur and many rales The following day there was definite 
consolidation in his left lower lobe He was deeplj intoxicated and continuously de- 
lirious Cjanosis and d\spnea increased All the agglutination tests were negative 
until June 19 w'hen he show'ed positive agglutination for tularemia His leukocytes 
ranged from 6200 to 10,900 His course w'as a very stormy one and on several 
occasions his prospects seemed almost ml After the consolidation cleared, he de- 
veloped fluid in the pleural cavity which was aspirated on July 3 and 10 A clear 
straw' colored fluid, in amounts of 1000 cc and 425 cc, respectively, was removed 
Culture from this fluid remained sterile 

His therapy consisted of sulfanilamide wdienever he could tolerate it, forced 
feedings by nasal tube, mtraienous glucose, transfusions and injections of con- 
I'alescent serum from a man who had recentlj' recovered from tularemia Recovery 
W'as slow but complete Just what part of his therapy deserved most credit for his 
recovery it w as impossible to tell 


Comment 

Chnical cases of tularemia have been known to exist in Utah since 1908 
Most of the earlier cases were of the ulceroglandular type 

Pulmonary complications are either more frequent m recent years or 
they are more often recognized 

It IS possible to acquire the disease by handling infected wild rabbits, 
man}' other rodents and some of the larger animals Unfortunately the dis- 
ease has also been found in the sage hen and the quail 

Next to the handling of infected rabbits the commonest source of the 
disease is tlirough the bites of wood ticks and deer or horse flies 

The frequency of the infection with pulmonary complications in sheep 
shearers who have not, to their knowledge, been exposed to the usual source 
of infection suggests the possibilit}' of inhalation as the mode of infection 
The mere fact that all of our cases with pulmonary complications re- 
covered after receiving sulfanilamide does not prove it to be a specific The 
complications may have been ow'ing to a secondary infection, but such or- 
ganisms should have been easily recovered in the cultures made The mor- 
tality rate in all cases of tularemia is low', but at least half the cases that die 
have pulmonary complications The favorable response to sulfanilamide 
was so immediate and the patients had been sick so long that it precludes the 
possibility that the results W'ere just a coincidence 

Oui conclusions were that the drug has definite therapeutic value in 
tularemia 
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CHRONIC ULCERATIVE COLITIS— ALLERGY IN 

ITS ETIOLOGY '>• 

By Albert H Rowe, M D , F A C P , Oakland, Cahfoi ma 

The possibility that chronic ulceiative colitis is the most severe result 
of colonic allerg}' should receive serious consideration In the literature,^ 
many instances of colonic allergy are reported Simple colitis associated 
with var}ing degrees of diarrhea, abdominal soreness, cramping, tenesmus 
and mucus frequentl} is due to specific food allergies Wheat, egg, milk, 
fish, honey, various vegetables, fruits and other foods and condiments have 
been incrinmiated Milk allergy, especially, is a common cause of colitis 
Two of my patients who had allergic colitis from milk requiied only a few 
teaspoonfuls of milk as a laxative Friedenwald " studied a patient with 
diarrhea of six months’ duration due to milk allergy, in whom hydrochloric 
acid by mouth given because of achylia had failed to bring relief 
Cardon ® recently reported five cases of colitis with varying degrees 
of cramping, tenesmus, abdominal soreness and diarrhea due to milk allergy 
It IS generally agreed that the colic of infancy and other gastrointestinal 
symptoms of childhood may be due to allerg}' In mucous colitis and in 
die unstable or irritable colon, allergy is so likely to occur that it should always 
be considered as one of the possible causes The obvious psychoneurotic 
tendencies in allergic patients may be due to frustration because of the long- 
standing unrelieved symptoms or to actual cerebral or nervous tissue allergy * 
Gastrointestinal allergy also may result in symptoms and findings suggestive 
of appendiceal or gall-bladder disease, of acute or chronic intestinal or 
colonic obstruction and of organic disease of sigmoid and rectum Local 
passive transfer in the rectal mucosa m man has been reported by Gray and 
Walzer,® and of the stomach, small and large intestine, peritoneum, spleen 
and uterus in the rhesus monkey, by Walzer, Gray, Strauss and Livingston ® 
Pruritus am sometimes is a mucosal inflammation with cutaneous dermatitis 
arising from allergy 

These colonic symptoms arising from allergy differ m variety and degree 
because of allergic reactivity Vary'ing amounts of allergic mucosal in- 
flammation with serous or mucoid secretion, and generalized mild or severe 
localized edema, the latter causing signs of obstruction, may occur In- 
creased vascular permeability is frequent, causing easy bleeding of tlie 
mucosa and at times frank hemorrhage, as recently reported by Rubin ‘ in 
infants with colic Smooth muscle spasm, whidi frequently is the result of 
allergy, may also occur accompanied by cramping, pain and tenesmus 

* Received for publication January 20, 1942 , o i i c 

From the Medical Department of The Unnersity of California Medical School, San 
Francisco, California 
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111 chionic ulccialnc colitis, the foregoing alleigic reactions may cxiilain 
the presence of erythema, of the gianular type of mucosal innammation with 
varying capillary bleeding, and of serous or mucoid sccietion Andresen 
is of the same opinion Such tissue icactions may he similar to those re- 
sponsible for atopic dcimatitis which is characterized b) cutaneous cr\- 
thema, minute papulo-\ esicular lesions, thickening, exfoliation, oo/ing and 
crusting with secondary infection in varying degiees Ulceration, denuda- 
tion of the mucosa, and infection of the colonic tissues maj be absent or lhe> 
may be so seveie that septicemia or peiforation of the bow'cl results. Two 
explanations of the origin of ulcerations are offered First, if a superim- 
posed infection from colonic bactciia, especially streptococcus, arises, localized 
ulcerations may develop and pioduce cellulitis, fewer, purulent discharge and 
subsequent formation of scai tissue, fibrosis and contraction of tissues 
Ulcers may vary from the superficial mucosal to the deepei, larger, more 
penetrating type depending on the patient’s resistance to the infection Sec- 
ond, the ulcerations may arise from localized vascular alleigy as do canker 
sores m the mouth, which allergists agree are usually due to food and less 
often to drug and bacterial allei gy Similar canker-hke recurrent ulcers due 
to food allergy have been observed in the vulva and vagina of one of my 
patients The role of alleigy in the etiology of peptic and corneal ulcers has 
long received consideration in the liteiature^ Also the tendency to pol}p 
formation suggests allergy as the cause Practically all the polyps that arise 
in the nasosinal mucosa aie due to allergy, and polyposis in the stomach has 
occurred in some definitely alleigic patients 

Thus, chronic ulcerative colitis in all its stages may be caused primarily 
by allergy and secondarily by superimposed infection and the effects of re- 
sultant avitaminosis 

In cases in which food allergy is the cause, the tissue reactions may arise 
from blood-borne allergens absorbed from the stomach or small intestine 
or from food allergens absorbed from the colonic content itself which might 
produce a contact-like reaction The latter is possible because of the rapidity 
with which ingested foods, usually inadequately digested, reach the colon 
m cases of diarrhea 

Furthermore, the recognized characteristics of clinical allergy may ex- 
plain some of the characteristics and variations of chronic ulcerative colitis ^ 
Allergic reactions are localized m vaiious tissues Thus, alimentary allergy 
may be present only m the mouth, m the stomach, in part of the small in- 
testine, m the cecum, m the sigmoid or rectum, or in restricted or large areas 
of the colon After it has been established, it tends to extend to larger aieas 
Regional enteritis, especially in the ileum, should be studied from the 
allergic point of view The recurrent attacks of asthma, migraine or urti- 
caria frequently may result from lefractonness or hyposensitization of the 
shock tissues Anergy or ® failure of tissues to react allergically also may 
occur These observations may explain why remissions and variations in 
symptoms arise m certain patients with chronic ulcerative colitis ® The re- 
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ported beneficial eflfects on food allerg}' of the summer months and of resi- 
dence a^^ay fiom the ocean/® especially in dry inland areas, also may ex- 
plain some of the variations in colonic symptoms Other environmental and 
seasonal influences have been observed especially in inhalant allergies (Case 
2 ) 

Clinical Studies 

Andresen ® first reported food allerg} as a cause of ulcerative colitis * 
One patient had a return of bloody, mucoid dysentery from eight drops of 
milk concealed in his food the night before 

Hare,“ m 1935, found that 85 per cent of 38 patients with chronic ulcera- 
tive colitis had definite family or peisonal histones of allergy She noted its 
occurrence in adolescents and young adults, especially m females, and its pre- 
cipitation by acute infection 

Mackie.^' in 1938, maintained that the relation of chronic ulcerative 
colitis to allergy, particularly to food allerg}L requires study Since skin tests 
failed to demonstrate clinical sensitizations to food in most instances modi- 
fied elimination diets of the writer were used to study possible food allergy 
Of 67 cases thus studied, definite indications of food allergy were noted in 
44 and equivocal evidence in seven Milk, egg, orange, wheat, spinach, and 
tomato named in the order of frequency, headed the list of allergenic foods 
Evidence of bacterial allerg}' also ivas noted Mackie emphasized the fie- 
quency of avitaminosis, hypoproteinemia, and loss of weight owing to im- 
proper utilization of ingested foods 


Personal Studies 

Cases 1 and 2 In December of 1937, two patients reported because of perennial 
nasal allergy and looseness of the bowels One of these, a woman aged 35, had 
suffered from nasal and bowel symptoms all her life Diagnosis of ulcerative colitis 
had been made The possibility of infectious and parasitical colitis had been in- 
vestigated and psj choneurosis had been considered With fruit-fiee elimination diets 
her nasal symptoms and the looseness of bowels had been entirely controlled for the 
last tliree years Milk in small amounts rapidly caused nasal congestion and diarrhea 
The other, a man, aged 29, had had similar nasal and bowel symptoms for 14 3 'ears 
He had had bronchial astlima all his life, although it had improved the last 10 years 
A brotlier had astlima and a sister had colitis As amebae had been found on one 
occasion the patient had been treated ivitli anti-amebic drugs Colonic irrigations, 
and injections of tliiamin and liver had been used Diagnosis of ulcerative colitis had 
been made bj' roentgen-raj' and by repeated proctoscopic examinations During tlie 
past three 3 ’ears, on a diet eliminating milk and several fruits and vegetables, the 
colitis improved definitely We believe tliat better results would be obtained if the 
patient adhered more strictl}' to the diet Because of his positive skin reactions and 
the seasonal exaggeration of his nasal allergy, pollen therapy also was administered 
Case 3 In September of 1938, a man, aged 28, who had chronic ulcerative 
of four months’ duration was first seen at the Alameda County Hospital He had had 
loose stools, up to 20 a day, with varying amounts of blood, mucus and pus as well as 

* Since acceptance of tins article, Andresen has published Ulcerative colitis — an allergic 
phenomenon. Am Jr Digest Dis , 1942, ix, 91 
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frequent incontineiKC llib leinpciature v.med fioju 99“ to 102“ T, .uul Ins woirIu 
and strength weic markedly impaiicd Diagnosis had hecn made h\ proctoscopic 
and loentgen-ray studies The patient had al\\a>s disliked milk No other indica- 
tions of allergy’ weie noted This was liis fust illness Skin reactions to all in- 
gestant and inhalant allergens by the sciatch test MCte negatne Stool examinations 
for paiasitcs and cultures for b<icillai> djscntery were negative Therapj with 
emetine for 14 da>s and with liver extract and thiamin every three da\s for two 
weeks hypodermically had failed to help Metaphen by \ein had been gi\cn for two 
w^eeks 

On a fiuit-free and cereal-free elimination diet in soft, liquid, minced or puieed 
form, the bow'el movements were reduced, within tw'o w'eeks, to foui to six m 24 
hours, and the blood and mucus m the stools were reduced One month later the 
patient had only tw'o to three foinied stools dailj In the last two ycats, he has had one 
to two formed stools in 24 houis, entheh fiee of blood and mucus Proctoscopic ex- 
aminations at fiequent intervals revealed no ulcers or mucosal inflammation for the 
last two years In May 1939, the patient ate a small piece of chocolate cake , w'lthui 
four hours looseness of bow'els developed wdiich persisted for 24 hours Grapefruit, 
lemon, cooked pears, peaches, apricots and eggs w'ere added to his diet Because of 
the possible history of milk allerg>' and because of the importance of preventing a 
return of the colitis, milk was not given At the last observation the patient felt well 
In the last three years he did not lose a day’s work in a steel mill because of illness 
He weighed SO pounds more tlian when he was first seen 

We believe tliat food allergy, especially to milk and probably to wheat, was 
the major cause of the ulcerative colitis in this case The rapid improvement during 
the first month of dieting, the long-standing dislike for milk and the definite diarrhea 
after eating cake confirm tins assumption Furthermore, we believe that the in- 
jections of thiamin and liver extract (as suggested by Cheney ^3), foi 10 months, two 
to three times a week after the patient left the hospital, relieved piobable avitaminosis, 
and that neoprontosil by mouth (as suggested by Blown, Herrell and Bargen ^'*) in 
two courses, m the first six months after hospitalization, may have discouraged per- 
sisting secondary infection No medication had been given for two years prior to tlie 
last observation The bowel was then normal by proctoscopic and roentgen-ray 
examinations 

Case 4 A man, aged 32, obseived in tlie Medical Clinic of the University of 
California Hospital, had been suffering from chronic ulcerative colitis for five years 
Proctoscopic examination levealed a red, glistening mucosa with adherent mucus and 
many small ulcerations The roentgen-ray showed absence of haustra in a narrowed 
descending colon Watery movements, at times streaked with blood and containing 
mucus, had numbered 12 to 20 a day for several years Loss of weight and strength 
was marked No cause had been found for tlie diarrhea after careful laboratoiy tests 
of all types The patient was placed on a cereal-free and fruit-free elimination diet , 
all the foods were cooked, pureed or minced In two weeks the diarrhea had de- 
creased Since then (in two and a half years) the stools declined to two to four 
a day , they usually were semi-formed The patient gained 18 pounds in weight, and 
his strength and energy returned At last observation he was eating beef, lamb, liver, 
tongue, chicken, white and sweet potato, most of the vegetables (still cooked but no 
longer pureed), pears, peaches, tapioca, sugar, sesame oil and salt He received 
daily 50 mg cevitamic acid by mouth Tea and soy-liina bread pioduced diarrhea 
Other foods commonly productive of alleigy had not been tried m his case 

Case 5 A man, aged 61, developed diarrhea in late September, 1940 The next 
day water) , bloody movements with severe tenesmus and a fever up to 102“ F were 
present Agglutination tests on the blood serum, stool cultures, and microscopic ex- 
amination of the stools offered no explanation for the diarrhea Finally a roentgen- 
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raj picture of the barium filled colon showed typical ulcerations in the sigmoid and 
parts of the ascending and transverse colons Proctoscopic examination showed 
superficial ulcerations and a congested, easily bleeding mucosa with some adherent 
bloody mucus Microscopic examination of a piece of the lectal mucosa showed 
many eosinophiles The peisonal and familj history of alleigy was negative There 
was no history of am idiosjnciasj or dislike for foods Skin leactions wuth the 
scratch test to food allergens were negative 

A diagnosis of acute ulceratne colitis was made and a cereal-free and fruit-free 
elimination diet w’as prescribed All foods w'eie cooked, pureed, or minced and 
gnen in small amounts at frequent inter\»als Immediateh stools reduced in numbei 



Fig 1 Fig 2 


Figs 1 and 2 Roentgen-ray pictures of the colon of Case 5 The typical ulcerations 
in the sigmoid and transverse colon are shown in figure 1 The normal colon four months 
after the elimination diet w’as instituted is shown in figure 2 

In four or five days onlj three or four stools devoid of blood and mucus w'ere passed, 
and in 10 days his normal bowel activity had returned Rice, corn, rye, eggs, fish, 
fresh grapefruit and lemon, cooked pears, peaches, apricots and prunes were gradually 
added, and m the last six months all other foods were tried Each time milk was 
taken cramping and diarrhea developed in a few hours His colon was normal by 
proctoscopic and roentgen-ray examinations 

Case 6 A woman, aged 31, was seen in January 1941 wnth a history of dironic 
ulcerative colitis of six j'cars’ duration Liquid to soft stools, varying from six to 20 
daily, witli intermittent blood and mucus, cramping, tenesmus and abdominal soreness 
and moderate fever had been present since 1935 Much abdominal soreness and pain, 
especially in the right side, had occurred Weight had fallen 50 pounds Fatigue and 
somnolence had been present for four years before colitis had developed The motlier 
had had sick headaches for years, and the patient had frequent nasal congestion 
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Piocloscopic .ukI lountgcn-iay cx.-imi nations had indicnlod chronic ulcciati\c colitis 
Treatment with bland diets, oral Mtannns, tincline of opium. li\ei and iron injections, 
autogenous stool and Bargen’s vaccines had been of no benefit 

Moderate nasal congestion suggested possible .illergj 'J'he ii.ilicnt had been 
susceptible to prolonged head colds amUi fever since her teens Her dietary liistory 
levealed no food dislikes or disagi eements, except that ciab pioduced diarrhea Al- 
coholic beverages and tobacco smoke pioduced cramping and diarrhea Skin reac- 
tions by the scratch tests with all important foods and inhalants w ere negatn e 

The patient was placed on a ceieal-fiee and fruit-free elimination diet, consisting 
of soft, pureed, liquid or minced foods Within one month she had two to three 
formed stools every 24 hours and nas fiee of urgency and incontinence At the last 
observation she had one or two foimed stools dailj All abdominal and bow'el 
symptoms were gone Constipation might occur Her stiength, cncrg\ and appetite 
increased For tlie first time in 10 years she was doing hei own w'ork 

She received by mouth synthetic vitamin C, thiamin, riboflavin, pantothenic and 
nicotinic acids, viosterol, and calcium carbonate Repeated trials show-ed that corn, 
sweet potato, tomato, onion and peaches caused diarrhea Eggs w'ere tolerated Milk 
and wheat were not tried because of the excellent results obtained and because of 
my desire to prevent any marked allergic reaction in the colon 

Case 7 A man 22 years of age developed intermittent cramping and diarrhea m 
1938 During the following year, these symptoms increased in degree and fiequency 
and blood often was noted in the stools In 1940 he had loose stools six to 10 times 
every 24 hours with blood, at times m large amounts Fatigue, weakness and ner- 
vousness were marked No treatment was given except retention enemas and local 
rectal applications On a soft smooth diet with extra milk, his symptoms steadily 
increased 

We first saw this patient in the Medical Clinic of the University of California 
Hospital Roentgen-ray and proctoscopic examinations showed definite ulcerative 
colitis Stool examinations for parasites were negative He had had no colic oi 
feeding disturbances in childhood, but had been troubled with constipation all his life 
for which he had often taken laxatives He had had recurrent bronchitis from the 
fall to the spring montlis up to the age of 17 One attack of asthma occurred five 
years previously Moderate nasal congestion and “catarrh” had been present for 
years His father had had constipation and distention for many years and rheumatic 
pains and soreness for 10 yeais The patient gave no history of food idiosyncrasies or 
dislikes 

In January 1941, he was placed on a fruit-free and cereal-free elimination diet 
in soft, minced or liquid form In three weeks he had only three soft, semi-formed 
stools without blood m 24 hours Since then he had one or two formed stools in 24 
hours without cramping, abdominal soreness or blood He gained 15 pounds m spite 
of constant hard work , and his weakness, fatigue and nervousness entirdy disappeared 
He reacted to milk with definite diarrhea and cramping He tolerated eggs His 
reaction to wheat was in question 

Case 8 A man aged 38 had had frequent loose stools and cramping, with blood 
and mucus, for four years Beginning in June 1939 he had two to three watery ' 
movements daily with an increased amount of blood and mucus Proctoscopic ex- 
amination showed an inflamed mucosa witli many small irregulai superficial ulcers 
During tlie following seven months he was m three different hospitals Therapy con- 
sisted of three transfusions, administration of vitamin and of liver, and other dietary 
and medical treatment An ischiorectal abscess and anal fistula developed Fever and 
continual bloody diarrhea persisted Gradually the patient improved and in Mav 
1940 he returned to work However, easy fatigue, weakness, abdominal soreness, 
cramping and bowel urgency, with four to six semi-watery stools, persisted 
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In ^larcli 1941 tliese symptoms increased and the patient entered Highland Hos- 
pital on 30 Proctoscopic and roentgen-ray studies showed a reactivated 

chronic ulcerative colitis from the hepatic flexure to the sigmoid The patient had a 
temperature up to 101“ F, waterj' stools up to 16 per day with much incontinence, 
blood, pus and mucus, and loss of weight, strength and appetite Sulfanilamide and 
later sulfaguanidine, tliiamin and liver gnen parenterally and two transfusions pro- 
duced no definite benefit 

On July 17 a cereal-free and fruit-free elimination diet, consisting of soft, liquid, 
minced or pureed foods, uas instituted In three weeks the patient had only one to 
two semi-formed stools with no blood or mucus each 24 hours The fever disap- 
peared, and appetite and strength increased Since tlien formed stools continued, the 
patient’s weight increased 34 pounds, and he was at work on an automobile assembly 
line for three months His strengtli and health were better than in six years 
Recent proctoscopic examination bj' Dr P J Dick showed extensive plaque-hke 
healed scars several centimeters long The adjacent mucosa in places was edematous, 
but no polj'pi, bleeding, oozing or ulcerations of the mucosa oi decrease in the size 
of the intestinal lumen were seen 

This patient’s family and personal histones of allergy were negative Scratch 
tests uith foods uere negative There was no history of food dislikes or idio- 
s> ncrasies 

Case 9 A boy eight and a half jears of age had passed blood-streaked stools 
every few months since May 1938 Before entering the Children’s Hospital in Oak- 
land in August 1941, he had passed loose or liquid stools with increasing amounts 
of blood and mucus three to six times each 24 hours for eight months Urgency 
and incontinence often had kept him out of school For three years increasing fatigue, 
irritability, loss of appetite and recently afternoon temperature up to 102 5“ F had 
been present Physical examination was negative except for a scaling and thickening 
of the skin around the mouth, a facial tic, and diffuse moderate soreness of the ab- 
domen on palpation Blood and urine analyses were normal Stool examinations 
showed mucli blood, pus and mucus but no parasites Stool cultures and serum ag- 
glutinations were negative for bacterial causes of dysentery Proctoscopic examination 
showed an edematous, granular mucosa with mucopurulent discharge Roentgen-ray 
studies of the colon showed poorly developed haustrations in the descending colon and 
sigmoid, and a diffuse fine irregularity of the mucosa 

A fruit-free and cereal-free elimination diet in soft, liquid, minced or pureed 
form was started on September 9 Blood and mucus disappeared in a week In two 
weeks tlie patient passed a soft or semi-formed stool only every one to three days 
Within one montli the stools became formed On September 16, because of continued 
afternoon fever, sulfathiazole was given in doses of 60 grs daily for one week, 
followed by 40 grs daily for nine days The temperature became normal in three 
days, remained normal for nine days, but again rose to 101“ or 102“ F during the last 
four days of administration of this drug Since tlie fever continued for five days, 
sulfaguanidine in doses of 60 grs daily for one week and 40 grs for two weeks was 
given The temperature remained below 100“ F by rectum after October 13 Since 
mucosal infection was assumed to be the cause of tlie fever, increasing doses of 
Bargen’s streptococcal vaccine and of stock respiratory organisms were administered at 
first every two to three days and then every five to seven days 

For tile last three months the bowels were normal witli no blood or mucus, 
appetite, strengtli and energy increased, no fever was present, and the facial tic and 
dermatitis around the mouth disappeared The patient gained 12 pounds in weight 
Rice, corn and rye, egg, pear, peacli, apricot and celery were added to his original diet 
His foods were cooked in tlie usual manner ivithout pureeing or mincing He was 
taking one teaspoonful of calcium carbonate a day and viosterol in sesame oil, 10 
drops daih' Recent proctoscopic examination revealed a slightli granular mucosa 
but no ulcerations or points of bleeding 
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Case 10, A man, aged 25 jcais, had had dianhca \\»th blood and ciainping 
lor two wrecks m JuK 1935 The cramping reenned foi one to two hours for one 

(Ijxys cvei V one to thice weeks until July 1936 At that tune sc\ere, hlood\ 
diarrhea with fever set in, apparently aftei ingestion of straw'hci i les The patient 
was in the hospital foi 24 da>s Milk disagreed with him From No\ ember until 
Mav 1937 he had foui to six loose stools daih w itli occasional blood The sj niptoms 
continued m varimg degiee until JuU 1940 when after dunking much logaiibern 
juice, his most severe bloody diaiihea with mucus and cramping dc\ eloped Sulfanil- 
amide gave no lelief Upon diet trial oidered In Dr J E Hunter of Seattle the 
colitis has definitely improved In order of harmfulness the following foods ha\e 
been incriminated nuts, beriies, peppei, cabbage, cauliflower, corn, beer, coarse bread 
and vegetables sweet potato, alcohol in excess, law' fruits and vegetables, and milk 
The patient had know n that potato and milk caused "gas ” He had had no allergic 
diseases in the past except occasional hives His familj history revealed that his 
mother had hay fe\ ei and "sick" headaches A maternal aunt and grandmother had 
had “sick” headaches The father had had boils on his face aftei eating pork 

In October 1940, Dr T T Mackie informed me of a case of seasonal 
ulcerative colitis recurimg each year during the ragweed season Marked 
relief occurred m an air conditioned room, and a severe exaggeration of the 
colitis resulted from the hypodermic admmistiation of ragw'eed pollen A 
similar case studied m the last 14 months follows and is the first published 
lecord of complete relief from pollen theiapy 

Case 11 A woman aged 43 who was seen in the Clinic of the Univeisity of 
California Hospital in September 1940, had had chronic seasonal ulcerative colitis 
since 1931 Watery or loose stools widi blood and mucus associated with moderate 
fever varying in degrees, weakness, malaise and dull or cramping pains in the low'ei 
abdomen recurred each year during July or August and lasted until November oi 
December She had been first seen m the clinic in September 1934 At that time a 
proctoscopic examination had revealed a granular and hyperemic mucosa with many 
small ulcerations and bleeding areas Since then other proctoscopic examinations 
during the autumn months had confirmed tlie diagnosis of “idiopathic” ulcerative colitis 
Stool examinations for parasites had been negative Stool cultures in 1936 had yielded 
hemolytic Bacillus colt. Staphylococcus aureus and alpha hemolytic streptococcus from 
which vaccine, lysate and bacteriophage were made The vaccine given subcutaneously, 
the phage by mouth, and the lysate applied to the rectal mucosa, had j’^ielded no 
definite results 

As a child the patient had had croup “Sick” headaches had lecuiied for many 
years especially during menstiual periods Mild hay fever m the fall had recuired 
from 1918 to 1923 in Chicago Her dietary history was negative except that for yeai s 
eggs had caused belching Her family history was unknown 

In September 1940, she was tested by the scratch and mtradermal methods with all 
inhalants including all important pollens of this area Negative reactions resulted 
except for a one-plus reaction to Red top and Curly dock pollens How'ever, because 
of the seasonal recurrence of her colitis, an antigen containing ray, bermuda, mugwort, 
coastal sage, rough pigweed, white goosefoot, false ragweed, Russian thistle and pickle 
w’eed pollens was prepared and administered from the fall of 1940 until the time of 
this report For the first time in 11 years no symptoms w'hatsoever developed in the 
fall of 1941 Her blood counts w^ere as follow's 


White blood cells 
Eosinophilic ncutrophiles 


9/28/40 

15,050 

22 % 


1/28/41 

10,500 

6 % 


4/29/41 

11,600 

1 % 
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Paiiexis Uncontrolled through Allergic Study 

During the last two and one half yeais foui patients with chronic ulcera- 
tive colitis have failed to respond to elinnnation diets 

Case 12 A woman 34 jeais of. age entered the University of California Hos- 
pital on ^larcli 31, 1939 Cramping and diarrhea, with some blood, had first occurred 
for one week in August, 1938 By mid-December 10 to 15 watery stools a day witli 
blood, pus and mucus had de\ eloped and persisted Increasing weakness, fatigue, 
anorexia, anemia and loss of weight had been present Six weeks previously a chill 
had occurred and a daih temperature up to 101“ to 104“ F had continued since then 
No parasites or positive agglutinations were demonstrated Proctoscopic examination 
showed severe ulcerati\e colitis Previous treatment had included intensive adminis- 
tration of Mtamins A, B, C and D, emetine and carbazone, high caloric diets, cal- 
cium gluconate by \ein, five blood transfusions, reticulogen in doses of 1 cc daily 
for tw'O weeks, sulfanilamide and sulfapjTidme by mouth, tincture of opium (for 
cramps), and Bargen’s laccine hj podermically 

On April 13, a cereal-fiee and fruit-free elimination diet was instituted In 
tliree da>s the stools were less frequent How'ever, a rectovaginal fistula had de- 
veloped three w^eeks before and the apparent improvement was terminated by per- 
foration of tlie sigmoid with resultant shock, peritonitis and death two days later 
Autopsy re^ealed acute ulcerative colitis witli perforation of the sigmoid, pelvic 
abscess, recto\aginal fistula, acute ulceratne esophagitis and fatty degeneration of 
tlie liver 

Case 12 A man 20 jears of age was first seen m tlie University of California 
Hospital in September 1940 w'lth clironic ulcerative colitis Diarrhea with mucus 
and blood had gradually developed m 1934 Since tlien bland diets, Bargen’s and 
autogenous vaccines, and carbazone had been given Periods of improvement and 
prolonged exacerbations had recurred but the symptoms had persisted Since January 
1940, loose stools up to 14 a day, with blood, pus and mucus associated with inter- 
mittent fever, had continued Sulfanilamide by mouth, and thiamin and liver extract 
parenterally had failed to improve the condition 

On October 22 tlie patient w'as placed on a cereal-free and fruit-free elimination 
diet In addition thiamin and liver extract intramuscularly, dilute hydrochloric acid 
W'lth feedings, vitamin C, viosterol and calcium gluconate by moutli were given In 
two w'eeks the patient felt better The mucus and blood in the stools had diminished, 
but tlie diarrhea and fever continued In spite of other elimination diets his symptoms, 
especially tlie fever, persisted, and septicemia w'as suspected Blood cultures, how- 
ever, w'cre negative 

On December 9 Dr Leon Goldman did an ileostomy, soon after which, on a 
high caloric diet, the patient’s w'eight and strength increased and the fever disappeared 
In spite of tins improvement and diversion of the fecal contents tlirough the artificial 
opening, blood, mucus and pus continued to be passed per rectum On July 2, 1941, 
Dr Goldman did a colectom}' Recovery was rapid The patient’s strength in- 
creased, and his weight increased 60 pounds since the first operation 

Case 14 A man, aged 50, who w'as first seen in tlie Medical Clinic of tlie 
University of California Hospital in July 1941, had had chronic ulcerative colitis for 
four and one-half years For tlie first one and one-half years, five to six soft or 
watery stools in 24 hours recurred for one to tliree w'eeks every one to two montlis 
In file last three years bright blood with some mucus had varied in degree, and recur- 
rent colitis had prevented the patient from working Various diets and medications 
had been of no benefit Proctoscopic examination revealed a red, angry-looking, 
granular mucosa w'hich bled freely in small areas A great-aunt had had asthma 
The patient had had frequent gastrointestinal upsets witli vomiting in childhood 
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On July 29, 1941, a ccrcal-ficc and funt-ficc clnmnation chcl was insUtntcd 
In 12 days ihc patjcnt passed stools less liquid w'llh fewer flecks of blood every two 
to four hours In addition to the diet, B vitamins, cevitamic acid and calcium cai- 
bonate by mouth and hvei extract mti amusculai ly wcie gi\cn. On August 12, stools 
had* declined to six to eight a day, were soft, and show'ed only a few' traces of blood 
The patient felt he w'as stronger but his appetite remained poor Because of a 
moderate anemia, the flecks of blood m the stools, and a slight fever, he was 
hospitalized 

Neoprontosil and later sulfanilamide by mouth were of no benefit His w'cight 
and appetite decreased, possibly due to the drug therapy The elimination diet w'as 
displaced by a high caloric bland diet Sulfaguamdme was administered together 
w'lth thiamin and liver intramusculaily The patient w'as discharged from the hos- 
pital unimproved and ileostomy w’lth subsequent colectomy was advised 

Case 15 A man 30 years of age had had intermittent rectal bleeding attributed 
to hemorrhoids in 1936 and 1937 Since then varying degrees of diarrhea with 
blood, mucus and pus, and a temperature up to 104“ F had persisted Proctoscopic 
and roentgen-ray studies had revealed chronic ulcerative colitis Vitamin B and 
liver extract, vitamins A, B,, riboflavin, nicotinic acid, vitamin D and yeast had been 
given in large amounts by mouth Sulfathiazole, sulfanilamide and sulfaguamdme 
by mouth, retention enemas of various medications, various diets and vaccine therapy 
had been of no benefit An ileostomy had been done eight months previously Since 
his bowel symptoms and fever continued, a fruit-free and cereal-free elimination diet 
was tried for four weeks, at the request of Dr F B Taylor, without evident benefit 
Thereafter a colectomy was done which was followed by satisfactory recovery 

A history of infantile eczema in the first year of life, of feeding difficulties, 
constipation and malnutrition had suggested possible food allergy Nasal congestion 
with postnasal mucus had been present for several years Moi cover, the mother had 
had angioneurotic edema from meat, milk and wheat allergy 

Suggested Allergic Study and Treatment 

A routine investigation of chronic ulcerative colitis from the allergic 
point of view is important For the study of possible food allergy, we have 
used a modification of the cereal-free and fruit-free elimination diet 
When frequent liquid stools are present, the foods should be liquid, soft, 
pureed or minced Foods which infrequently cause allergy are included 
Fruits are excluded until improvement has occurred Beef is also excluded 
at first because of allergens common to beef and milk, the latter food being 
a frequent offender in this disease If skin testing is done by the scratch 
tests and positive reactions to any food are definite or if there is a history 
of definite idiosyncrasy to any food in the diet, a substitute non-reacting 
food IS used However, the fallibility of the skin test must be kept in mind 
When intolerance or allergy to legumes is evident, rice or additional potato 
may be used Protein metabolism should be protected with an adequate 
intake of prescribed meat or soy bean, the latter being the only vegetable 
source of all ammo acids necessary for human nutrition Homogenized 
lamb, as well as beef and liver,*^ may be combined with pureed vegetables, 
soy bean or split pea 

* Prepared by Clapp &. Co , Rochester, N Y Not available until after the war 
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The follow mg diet is i ecommendcd and may be modified as suggested 
Cireal-Fkil \ni) Fruit-Frle Elimination Diet 
(Liquid, Soft, Pureed or Minced) 

Tapioca cooked with sugar, w’ltli or wntliout sov bean milk, or witli maple syrdp 
or caramelized sugar 

White or sw'ect potato — ^boiled, baked or need, served with sesame oi soy bean 
oil and salt 

Lamb-chops, roast or tongue, minced or ground at first, cooked with salt but 
without butter or other seasoning Homogenized lamb may be combined wath 
prescribed ^egetables 

Soy bean puree — best made from canned cooked beans or from cooked soy bean 
flour (Split pea puree may also be used ) 

Carrots, beets, peas, squash, artichokes (fresh cooked or canned), strained or 
pureed Salt, soy bean or sesame oil maj' be added but no butter or otlier ingredients 
Breads^® made of soj, lima, potato or tapioca flours Soy bean butter, carrot 
presences or maple s>rup may be used in lieu of butter 

Soy bean milk (MuII-S03 or made by our soy bean milk formula) 

S03' bean or sesame oil (used as noted above) 

Sugar, beet or cane, may be taken in w'ater or in mate (Brazilian tea) or in 01 di- 
naiy tea 
Salt 
Mate 
Tea 

Until bow'd activity decreases, feedings of moderate size should be given 
every tw'o hours Meat and soy bean are essential to meet the protein re- 
quirements The carbohydrate foods, sugar and oil provide for sufficient 
calories to maintain the proper weight 

Thiamin and other synthetic B vitamins, synthetic A or caritol in sesame 
oil, synthetic C, and viosterol in sesame oil or Drisdol should be given as 
required The approximate vitamin content of ingested foods may be deter- 
mined by certain tables "S' Hypermotihty may prevent vitamin absorption, 
and, therefore, hypodermic administration, especially of thiamin and cevi- 
tamic acid, may become necessary in severe cases 

The diet should be continued for thiee to four weeks Even after im- 
provement has occurred it may be continued provided nutrition and weight 
are protected adequately ^^^len improvement is unquestioned, other foods 
from the elimination diets may be added, one or tw'o at a time, every seven 
to 14 days as follows beef, bacon, rice, corn, spinach, asparagus, string 
beans, pears, peach, apricot and grapefruit (Fruits may be tried early ) 
Uncooked vegetables and fruits should be added with caution F oods com- 
monly productive of allergy such as Avheat, milk, eggs, fish, orange, apple, 
banana, berries, the cabbage group, honey and nuts should be given only 
after marked or complete relief has persisted for several weeks or months 

*Most of the recent tables may be obtained from Lela E Booker, United States De- 
partment of Agriculture, Bureau of Home Economics, Washington, D L 



94 ALnnin n ko\\ r 

The necessity of ptiiluil oi complete exclusion of allei genic foods giadually 
can be determined by such diet trial A more detailed discussion of the use 
and development of the elimination diet is contained in our recent manual ” 
If the original diet has bi ought about no lelief in three oi four weeks 
and food allergy is definitely suspected, othei elimination diets may be used 
for two or three months before food allci gy is discarded as a possible cause 
It IS always possible that colonic allergy to foods in the prescribed elimina- 
tion diet, or 111 fact to any food, may exist Nutiition and weight at all 
times must be protected 

Chronic allergy, especially to foods, produces changes m ccllulai struc- 
ture and function, lecovery fiom which requires long freedom from the 
causative allergens Thus, if the symptoms of ulcerative colitis are defi- 
nitely disappearing, it is a good plan to eliminate those foods which are sus- 
pected of possible allergy for weeks provided that satisfactory weight and 
nutrition are maintained Anxiety to test out suspected or additional foods 
may retard or obscure progress which would be continuous with the initial 
or a slightly enlarged diet 

Importance of Ruling Out Other Causes of Diarrhea 

All causes of dysentery or diarrhea must be ruled out by thorough physi- 
cal examination and indicated laboratory tests before a diagnosis of idio- 
pathic or chronic ulcerative colitis can be made Bacillary, amebic, and 
parasitical agents, intestinal tuberculosis, or malignancy, acute bacterial or 
virus infections, and achylia aie chief among the less common causes of 
diarrhea and dysentery 

Cases Suitable for Allergic Study and Control 

( 1 ) Patients with fulminating ulcerative colitis should be given the elimi- 
nation diet Such diet trial is justified especially since m these cases surgi- 
cal opeiation is associated with high mortality Antidiariheal medica- 
ments, such as codeine, tincture of opium, bismuth or proteo-tannates, may 
be used if improvement does not result from these dietary measures in a 
few days Codeine or tincture of opium should be discontinued as soon as 
even slight relief is obtained It is generally conceded that colonic irriga- 
tion with so-called intestinal antiseptics is of no value Maintenance of 
weight already has been emphasized If the diet is effective, the symptoms 
gradually disappear m one to three weeks, and drugs become unnecessary 
( 2 ) The elimination diets should be tried m early mild cases and in 
chronic cases, especially if septicemia or threatening perforation is absent 
The possibility of benefit from such diet is increased when fever is absent 
or slight and intermittent, when proctoscopic examination reveals only ery- 
thema and granulation or scattered or superficial mucosal ulcerations, and 
when the blood count and sedimentation rate do not indicate much infec- 
tion If food allergy and secondary infection are possible factors in cer- 
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tain chronic cases, the use of ehmination diets together with one of the 
sulfonamide drugs may be of special benefit The time necessary for the 
tiial diet and the subsequent addition of food has alieady been discussed 
111 these cases avitaminosis, anemia, and Inqioprotememia require propei 
therapy Donald and Broi\ u recently hai e emphasized the importance 
of adequate protein and vitamin intake, especially vitamin C, until fruits 
and ^egetables are ^^ell tolerated Thiamin by mouth and hypodermicall) 
and liver extract parenterally as suggested by Cheney may be given Shif- 
fer and Ferguson,^’ howevei, have failed to benefit cases of chronic ulcera- 
tive colitis with such therapy Iron bj mouth and blood or serum trans- 
fusions may be indicated 

(3) Because of tlie advisability of considering food allergy as a pos- 
sible cause of non-seasonal chronic ulcerative colitis, the elimination diets 
should also be tried for three to six weeks in the most severe cases In these 
cases w'eight maintenance and proper attention to avitaminosis, anemia, and 
hj'poproteinemia are imperative The indications for surgery, as discussed 
by Cave and Jones must be kept m mind Although allerg}' may have 
been the initial and primaiy' cause of tlie colitis, the secondary bacterial 
invasion w'ltli resultant cellulitis, the danger of septicemia, and of 
perforation of ulcerated areas may be such that the control of the 
allerg}’ itself could exert no influence on the infection or pathologic condi- 
tion in the colon If surgical treatment seems to be required for ulti- 
mate relief, it should be carried out before an emergency arises The elimi- 
nation diet or therapy for possible bacterial or inhalant allergy may be 
desirable during the preoperative and postoperative periods, if the symptoms 
and the physical condition of the patient are obviously improved thereb} 
On the other hand, the elimination diet may not be required postoperatn ely, 
even if colonic allergy has been the original cause, since the sensitized tissues 
are either removed through final colectomy or are prevented from contact 
with the allergenic foods through ileostomy Indeed, if allergy is the pri- 
mary cause of ulcerative colitis, surgery offers the possibility to remove the 
shock tissues themselves — an accomplishment impossible in nasal, bronchial 
or cutaneous allergy 

Discussion 


By use of the elimination diets, complete lelief of symptoms was ob- 
tained in seven of the 14 cases The relief in Cases 2, 4 and 10 probably 
w’ould have been greater if cooperation had been complete The seasonal 
history did not indicate diet trial in Case 1 1 In six of the controlled cases 
specific foods reproduced diarrhea Because of the severity of the disease 
in Case 3, because of the patient s complete relief, his gain of 44 pounds, 
and his continued abilit}* to w’ork m a steel foundry for three years with- 
out illness, no attempt has been made to determine the role of w'heat and 
milk up to the present time How’e^er, a piece of cake had brought on 
diarrhea in tw’O hours The small amounts of w’heat, milk and egg taken 
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occasionally b> the patient in Case 4 may account for the continuance of 
three to four "soft bowel movements a day His gain of 18 pounds and 
the return of normal stiength and energ}' indicate that he was satisfactorily 
conti oiled Because of the chionicity of the disease and the complete in- 
volvement of the colon as shown by roentgcn-i ay, as well as the excellent 
lecovery, the effect of milk and vheat in Case 6 has not yet been determined 
Loss of weight at first was possibly caused by influenza, by failure to take 
enough caloi les in the diet, and by early i esumption of actn ities Because 
of the 'excellent results in Cases 8 and 9, the effects of common allei genic 
foods have not been tested The relief by the elimination of specific foods 
111 Case 10 was the result of diet trial elsewhere 

If symptoms return with the ingestion of specific foods, food alleigy 
probably is the cause Milk heads the list of allergenic foods Houever, 
as indicated in the chart, all other foods must be suspected Various al- 
lergists have repoited the negative skin reactions to allergenic foods, espe- 
cially when chronic or delayed symptoms aie piesent Because of the 
fallibility of the skin test, we have advocated ceitain standardized elimina- 
tion diets for the study of possible food allergy In chronic ulceiative 
colitis Mackie^^ has used such diets to deteimine allergenic foods, and we 
have used our modified fiuit-free and cereal-fiee elimination diet as sug- 
gested in this article As indicated m chart 1, skin testing has not been of 
any definite or umfoim help in our diet trial However, possible allergy 
has been suggested by disagreements with or distastes for specific foods, 
especially for milk, as obtained from the diet history (see Case 3) 

When good results were obtained, relief was evident in from one to 
four weeks, and m the acute fulminating Case 5 it was definite in four days 
after the diet was initiated In some cases maximum improvement required 
several months, probably because of the chronic tissue changes and the vary- 
ing degree of secondary infection Excellent lesults were obtained m six 
patients who failed to give a family or personal history of allergy If 
allergy is a major cause in these patients, we must conclude that the colon 
IS the only evident shock organ The negative family history may be owing 
to lack of complete information 

In view of the benefit of the B vitamins, especially of thiamin and livei 
therapy as reported by Cheney,^® die possible effect of such treatment on 
these patients must be considered In five of the most severe cases, no re- 
sponse to such treatment had been noted before the diet trial was begun Of 
interest is the recent report of Shiffer and Ferguson that thiamin and 
liver injections were of no benefit in this disease In Cases 1, 5, 7, 9 and 
10 such therapy had not been used although good results were obtained with 
the elimination diet within three weeks As previously stated, m all pa- 
tients uith chronic ulcerative colitis avitaminosis must be combated with 
proper therapy Likewise anemia and hypoprotememia must be tieated 
specifically This had been done along with diet trial when indicated in 
our patients Houever, the good results, especially m those patients who 
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had leccl^ed previous vilaimn B and liver therapy, and in the patients in 
Cases 1 and 5 ^^ho recened no additional Mtamin therapy during the first 
month of dietary therapy, apparently uere derived from the elimination diet 

Sulfonamide drugs were given by mouth while elimination diets were 
being used m Cases 3, 8 and 9 In Case 3 neoprontosil was administered 
for two weeks m two courses during the first six months after relief had 
occurred The reduction from five or six to two to four soft stools indi- 
cated the possible alleMation of a mucosal infection Proctoscopic exami- 
nation shoued that the scattered superficial ulcerations and a moderately 
purulent secretion also had decreased This patient had received metaphen 
ever}* few da} s b} ^ ein for t\\ o weeks before the diet was instituted This 
medication was continued for three weeks thereafter In view of this pa- 
tient’s complete reco\ ery m the last three years and the results m our other 
cases, it is my opinion that relief did not depend on the metaphen Sul- 
faguanidme W'as given m Case 8 for tw'o wrecks about two weeks after trial 
diet had been instituted Failure to respond to previous sulfanilamide and 
sulfaguanidme therapy, how'ever, and the definite relief m two weeks after 
diet trial w'as started indicate the probability that food allergy w'as the cause 
of the colitis In Case 9 one or tw'O formed stools pei day occurred dur- 
ing the first tw'O w'eeks of diet trial However, the continuation of fever 
indicated that probably the infection in the bow'el had persisted For this 
reason sulfaguanidme w'as given for one and one-half months Bargen’s 
vaccine and a stock respiratory vaccine also were administered m the hope 
of increasing resistance to bow'el organisms, although the fever disappeared 
m the first few days of such drug therapy and normal bowel movements had 
occurred before it w^as begun 

The failure of the sulfonamide drugs to produce definite benefits m 
Cases 3, 8 and 10 before diet trial was used and their failure m Cases 12, 
13 and 15 m which septic temperatures were present and failure to respond 
to diet trial had occurred also indicate that m this disease they are not of the 
value anticipated 

Summary 

1 Allergic colitis, especially wdien caused by foods, results m diarrhea, 
mucus, bleeding, tenesmus, pain and cramping This localized allergy pro- 
duces inflammation, mucoid secj-etion, increased capillary permeability or 
smooth muscle spasm m varying degrees 

2 Chronic ulcerative colitis may be caused by severe allergic reactivity 
m the colonic mucosa similar to that responsible for atopic dermatitis 
Ulcerations may arise from superimposed secondary infection from various 
bow^el bacteria or possibly from lesions similar to canker sores in the mouth 
Resultant ulcerations, mucosal denudation, fibrosis, scar tissue formation, 
and bowel perforation vary according to the degrees of resistance to infec- 
tion 

3 Fruit-free elimination diets are recommended for the study of pos- 
sible food allergy m these cases 
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4 These diets aie indicated especially in the acute fulminating and mild 
chionic cases They may also he used in se^el•e mti actable cases as long 
as surgical treatment is not definitely indicated 

5 With such diets the maintenance of weight and the contiol of avi- 
taminosis, hypoproteinemia, and anemia are necessary The use of the sul- 
fanilamide drugs may benefit associated secondary infection 

6 That chronic ulcerative colitis may be due to inhalant or bacterial 
allergy must also be considered 

7 In intractable cases the study of possible alleigy should not delay 
surgical treatment when it is obviously indicated 
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INTERCAPILLARY GLOMERULOSCLEROSIS 


By Carl L Mauser, M D , Albert H Rowe, M D , F A C P , and 
Paul P E Michael, M D , Oakland, Cahfo) ma 

This s}Tidrome of diabetes, hypertension and nephrosis was first de- 
scribed in 1936 by Kimmelstiel and Wilson ® They stressed the unusual and 
consistent pathological changes found in the kidneys, namely, degenerative 
changes in the walls of the capillaries, arterioles and vasa alferentia of the 
glomerular tufts These authors reported eight cases with clinical and 
pathological findings More recentty Anson ■ reported six similar cases 
Newburger and Peters,^ in 1939, reviewed the two former papers and 
presented autopsy protocols of foui cases and five cases in which the 
pathological renal lesions were suspected A comprehensive analysis of the 
clinical, laboratory and pathological findings was included Derow, Alt- 
schule and Schlesinger ■* also published a detailed clinical and pathological 
report of one case In the Cabot ® case reports of the Massachusetts General 
Hospital of July, 1940, appeared a rather unusual clinical and pathological 
report of a 22 year old girl who had had known diabetes for two and one- 
half years This is the youngest case reported of this syndrome Kimmel- 
stiel and Wilson concluded that diabetes mellitus, hypertension, albuminuria, 
retinal vascular changes, a more or less well developed nephrotic syndrome, 
and impairment, in a varying degree, of renal function occurred in most of 
the cases in which the characteristic renal lesions were found Most of the 
patients were elderly Edema of a nephrotic type rather than that of renal 
or cardiac failure Avas a persistent finding There was a constant marked 
albuminuria with or without nitrogen retention, indicating renal rather than 
cardiac involvement 

Newburger and Peters ^ listed the following clinical characteristics 

(1) All patients weie over 40 years of age (except one that Avas 35) 
at the time of the onset of the diabetes or albuminuria or both 

(2) Fourteen of the 21 cases Avere Avomen 

(3) Diabetes mellitus, usually mild in type, was present in all cases 

(4) Albuminuria, usually heavy, was present in a varying degree in all 
cases, especially before death occurred 

(5) Retinal arteriosclerosis Avas present in all cases, in addition papil- 
ledema, fresh hemorrhages, and exudates characteristic of the malignant 
phase of hypertension Avere present in five cases 

(6) Hypertension occurred in A'^arying periods in all cases 

(7) Edema of some degree AA'as present in the entire group, A^arying 
inversely to the level of the serum albumin, Avhicli in turn depended on the 
severity of the albuminuria and on the protein intake 

* Received for publication March 3, 1941 
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(8) Heait failuic when piesent was chiefly left sided 

(9) Low specific gravity of the urine, azotemia, and hjpochiomic 
anemia were commonly found 

Two similar cases with autopsy lepoits aie being piesented which satisfy 
the ciiteria for this symptom complex Both of these cases gave clinical 
evidence of extensive degenerative vascular changes 

Case Reports 

Case 1 A white woman, aged 59, was first seen in December 1937, at winch 
time she was known to have had diabetes for four months, with suggestive symptoms 
for several years The diabetes was under satisfactory control with insulin and diet 
Her chief complaint was pain of a neuntic type in hei extremities, which had been 
piesent m varying degree for two years 

The past history was irrelevant except for recurrent attacks of headache up to 
the menopause She had been nauseated a great deal the past few years In her 
young adulthood she had had a post-diphthentic polyneuritis 

Physical examination revealed a rather poorly nourished white woman who 
appeared slightly older than hei yeais, constantly complaining and obviously suffer- 
ing from acute pain in her legs but able to walk The relevant findings were a flushed, 
florid facies with a puffy appearance, bilateral clouding of the lenses of both eyes, 
marked arteriovenous nicking, and a silver wire appearance of the arteries of the 
fundi The left border of the heart was 11 cm from the midsternal line in the sixth 
interspace The blood pressure was 180 mm Hg systolic and 110 mm diastolic The 
liver was palpated one finger’s breadth below the right costal margin The patellar 
and Achilles reflexes were not elicited even with reenforcement However, the othei 
reflexes were intact, and theie were no sensory disturbances 

Laboratory reports at this time showed mild hypochromic anemia, normal blood 
seiology, and a urine witli a specific gravity of 1 012, albuminuria — 1-+ (on a basis 
of 1-4), and a slight reduction of Benedict’s solution The blood sugar was 150 mg 
per 100 c c three hours after breakfast 

The neuntic pains gradually responded to large doses of vitamin B complex by 
mouth and massive doses of tliiamm hydrochloride hypodermically Anorexia with 
intermittent nausea and vomiting was persistent Increasingly large amounts of 
insulin were required At times sh*e appeared slightly edematous especially about 
the face Her systolic blood pressure gradually rose to ovei 200 mm of Hg with a 
diastolic pressure of over 110 mm In July 1938, she was hospitalized because of 
intractable nausea and vomiting foi which no definite cause was found At this time 
the blood urea nitrogen was 229 mg per cent, nonprotein nitrogen 50 mg per cent, 
COs combining power 55 vol per cent, blood sugar 155 mg pei cent (fasting), and 
tlie bromsulphalem liver function test showed no dye retention There was a per- 
sistent albuminuria and a low urinary specific gravity Hemoglobin was 94 per 
cent Spinal fluid was normal 

She was then quite ivell except for slight neuntic pains, general irritability, and 
occasional anorexia and nausea She gamed in insulin tolerance but her hyper- 
tensive level persisted 

In September 1939, her blood pressure was 240 mm Hg systolic and 120 mm 
diastolic, and she felt quite well aside from anorexia She was started on potassium 
thiocyanate 1 gm daily The vitamin B therapy was continued together with 0 045 
gram of phenobarbital daily Several weeks after this it was noticed tliat although 
she was eating very little her weight was gradually increasing In October 1939, 
her blood pressure w'as 160 mm Hg systolic and 110 mm diastolic During the first 
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week m No^ ember, the patient complained of a lapid gam m w'eight There was 
edema of her ankles, '?he was slightl} dyspneic, and her pulse rate w'as elevated so 
that digitalization w.is started Weakness rapidlj developed and nausea w'as present 
Her temperature was 100 6® F, and pulse rate 94 per minute She was generally 
edematous, especiallj in the face, w ith pitting edema of the extremities She was again 
hospitalized on No\embei 14 1939. and became steadily worse Edema persisted 
and later slight ascites de\ eloped She had constant nausea and vomited nearh all 
ingested food There was a low grade fe\er for several da>s after which it spiked 
to 102® F daiK She de\ eloped fluid in the right pleural cavitj' which w'as con- 
firmed b\ fluoroscopj A straw-colored sterile fluid was aspirated on two occasions 

She graduallj developed a secondarj anemia but her leukocyte count remained 
around 15.000 per cu mm with 30 to 40 per cent non-segmented polymorphonuclear 
cells Heav\ albuminuria w as constantly present being as high as 3 5 per cent by 
volume with a specific gravitj about 1 010 The blood urea nitrogen w^as 11 ing per 
100 c c , tlie non-protem nitrogen 30 mg pei 100 c c , the carbon dioxide combining 
power 67 volumes per cent, and the blood chlorides 313 and 370 mg per 100 cc on 
two occasions Blood sugar determinations were constantly below 150 mg per 100 
c c With fluid formation m the right pleural cavitj , dyspnea w'lth the slightest exer- 
tion occurred She developed a cough two da\s prior to her death, w^tli some bloody 
sputum on se\ eral occasions 

The patient did not respond to treatment which consisted of intravenous in- 
tusions of sodium chloride and glucose solution, a blood transfusion, various diuretics, 
including mercurials, digitalization and othei supportne measures She died on 
December 2, 1939 

Pathological Report The usual -ventral midhne incision levealed rather edematous, 
pale abdominal fat 

There were approximately 75 cc of clear fluid in the right pleural cavity and 
275 c t of turbid fluid m the left pleural cavity The right lung w'as extremelv con- 
gested throughout The left lung w'as voluminous and deep red There w'as a large 
hemorrhagic infarct in the upper lobe extending into the apex, having a base of 5 cm 
A large hemorrhagic infarct imohed almost the entire left lower lobe, and tlie 
pleural surface w'as covered with a fibrinopurulent exudate The cut surfaces showed 
a diffuse pneumonitis in the remaining lung tissue 

The heart w'as enlarged, the w'alls h 3 rpertrophied and «omew'hat dilated The 
right auricle showed a marked dilatation and contained a mural thrombus in the 
auricular appendage The wall of the right -ventricle w'as hypertrophied There was 
a moderate amount of atheromatous deposits in the aorta which were progn'cssive in 
degree distally Approximately 4 cm above tlie junction of iliac arteries there was a 
small dissecting aneurism of the posterior wall of tlie aorta, which extended onl> for 
a distance of approximately 3 cm The entire lascular tree was sclerotic and pre- 
sented numerous atheromatous plaques in the larger vessels 

The liver w'as enlarged and showed chioinc passive congestion 

The pancreas showed interlobular fibrosis The spleen was enlarged and 
markedly congested 

Both kidneys w ere enlarged and finn, and tlie capsules w’ere moderately adherent 
They showed a moderate amount of nephrosclerosis, and the pelvis showed some in- 
crease in fat The ureters and bladder show'ed no definite abnormalities ^Iicro- 
scopic report (see under Case 2) 

Case 2* A white male w'as referred to Dr Hobart Rogers for treatment of 
diabetes inellitus in April 1937, a condition tlie patient had been aware of for six 
montlis He had always been obese. Ins average weight being 240 pounds, up until 
five years previously wdien he gradually began to lose weight, the reduction being 

* We are indebted to Dr Hobart Rogers for the data on this case 
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more rapid the past year Duniig the past tliice years he had had peiiods of polj- 
dypsia and polyuria lasting for a month or so However, these s>mptoms were never 
marked There had been gencralu-ed pruritus during the past six months 

He complained of pain and stiffness in the right shoulder He also suffered 
from angina of effort 

His past histoiy was irrelevant The family historj revealed no pertinent in- 
formation except that there was one brother with diabetes melhtus 

Physical examination on April S, 1937, levealed an obese nhitc male weighing 
187 pounds, 66% inches m height, with a temperature of 97 4® F , pulse of 70 per 
minute, and a blood pressure of 180 mm Hg systolic and 85 mm diastolic The 
mouth was edentulous, the lungs were clear, and the left bordei of the heart was one 
inch outside tlie midclavicular line in the fifth left interspace There was a blowing 
systolic murmur of moderate intensity heard over the apex and over the precordium 
and somewhat higher pitched at the aortic area The reflexes were generally dimin- 
ished The dorsalis pedis pulsations were barely perceptible 

Laboratory data at this time showed a negative Kline test, heavy glycosuria 
(other date was not recorded), blood sugar of 299 mg per 100 c c 

Fluoroscopy of the chest showed enlargement of the left ventricle of the heart 
and arteriosclerotic changes in the aorta The electrocardiogram showed maximum 
normal A-V conduction-Iine, left axis deviation and low amplitude of the T-waves 
The patient was placed on a diabetic regime with a low caloric diet and insulin 
He rapidly gained in insulin tolerance so that by July his dosage had been reduced 
from 66 to 30 units daily The anginal pain was more frequent when the blood sugar 
was reduced to a normal level The shoulder discomfort responded to symptomatic 
treatment By August 1938, the insulin requirement had dropped to 8 to 12 units of 
protamine zinc insulin daily Later the patient had less anginal pain with a reduc- 
tion of his diet without insulin His weight was 208 pounds He complained at 
various times of nausea and pain across his lower abdomen In March of 1939 the 
patient developed dyspnea on exertion, ankle edema and ascites He was digitalized 
and given mercurial diuretics with good relief At this time his weight was about 
190 pounds 

In November 1939, the patient had a typical attack of coronaiy occlusion which 
was verified by an electrocardiogram which also suggested increased myocardial dam- 
age The patient had edema and spells of weakness and breathlessness He responded 
fairly well following this episode, but after January 1940, the edema of the legs and 
sacrum was more marked, and there was heavy albuminuria with hyaline casts in the 
urine 

At this time the blood urea was 21 mg per 100 c c and blood sugar 190 mg per 
cent The blood pressure was 160 mm Hg systolic and 100 mm diastolic He be- 
came confused and irritable, amblyopia developed, and there was increased peripheral 
edema Liver enlargement became noticeable but mercurial diuretics controlled the 
edema fairly well At this time a diagnosis of intercapillary glomeiulosclerosis was 
made In March 1940, there was a severe gastrointestinal hemoirhage, thought to be 
due to esophageal varices, secondary to cirrhosis of the liver After this the patient 
declined rapidly and "died suddenly on March 9, 1940 

Pathological Repoi t The abdominal cavity contained about a liter of lightly bile 
stained fluid On the lesser curvature of the stomach about two inches proximal to 
the pylorus there was a chronic ulcer 2 cm in diameter with a smooth base and in- 
durated edges Sclerotic vessels could be seen on the peritoneal side of the ulcer base 
The liver w as large and firm with a sharp edge which was cut with increased re- 
sistance The gall-bladder contained a solitary stone 2 cm in diameter 

The kidneys were about normal in size and the right showed two small scars 
The capsules stripped fairly easily Section of the kidneys experienced increased re- 
sistance The cortex was thin and fibrotic 
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The pleural ca\ities were dry and the lungs crepitant thioughout Subpericardial 
fibrosis was present about the pericardium There was evidence of tw'o old myocardial 
infarcts neai the apex The surfaces made bj cutting levealed these areas to be thin 
and soft Subendocardial fibrosis was also evident The orifices of the coronary 
arteries were slightly constricted and the coronary arteries showed atherosclerosis 
throughout their courses 

Mtaoscoptc Rcpoit The microscopic sections taken from the kidneys of both 
cases showed ^arlous stages of sclerosis of the glomeruli, ranging from early fibro- 
blastic proliferation to In alinization The eailier and intermediary stages showed a 
relatnel} well preser\cd capillary sjstem within the glomeruli with fibrosis between 
the tufts (mtercapillarj fibiosis) Differential stains show'ed the capillaries in these 
stages to be intact with fibrous proliferation in the intercapillary spaces 

Discussion 

As New burger and Peters have stated, the pathogenesis of this disease 
seenis to depend upon the severe and extensive arterial and arteriolar degen- 
eration associated wuth diabetes mellitus, hypertension, and renal damage 
The tw'O cases presented gave evidence of far advanced vascular degeneration 
W'lth retinal artery sclerosis, hypertension and persistent albuminuria 

Only with the earlier recognition of this syndrome may it be possible to 
obtain more infoimation concerning the contributing and causative factors 
and make more successful methods of therapy available Even then there 
IS no assurance that the progression of the pathological processes can be re- 
tarded Both of the cases presented ivere recognized in the terminal stages 
Studying the pathogenesis in retrospect, it is hard to determine what other 
procedures, methods or drugs might have been more efficacious 

Summary 

Two additional cases of intercapillary glomerulosclerosis have been 
presented 
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t'-ransitory pulmonary infiltrations 

MISTAKEN FOR TUBERCULOSIS, WITH 
A REPORT OF FIVE CASES ** 

By A A Karan, M D , Libo ty, New York, and Emanuet. Singer, AI D , 

Neiu Yoik City 

For some time the chest roentgenogiam has been the most valuable diag- 
nostic measuie m the recognition of pulmonaiy tuberculosis It has been 
shown repeatedly that physical examination of the chest as the only pro- 
cedure in the diagnosis of pulmonary diseases is entirely inadequate Spell- 
man ^ gives an illuminating exposition of this fact in a recent article relat- 
ing the experience of attempting, by physical examination, to detect pul- 
monary tuberculosis in army recruits in 1917—1918 It is not the purpose 
of the present authors, therefore, to minimize the efficacy of the roentgeno- 
gram m the diagnosis of pulmonary tuberculosis 

Five patients are presented, whose chest roentgenogi ams showed densities 
strikingly simulating tuberculous infiltrations which, however, proved to be 
non-tuberculous In each of the five cases a diagnosis of pulmonary tu- 
berculosis was originally made by one or more competent roentgenologists 
or phthisiologists From the data available at the time the five patients were 
first observed the diagnoses were not questioned by the piesent writers 
However, doubt was cast on the original diagnoses when examination of the 
sputum and aspirated gastric contents with direct smears, concentrations, 
cultures or guinea pig inoculations failed to disclose the presence of tubercle 
bacilli Subsequent serial roentgenograms confirmed the non-tuberculous 
etiology of the pulmonary infiltrations 

To venture a diagnosis on a single roentgenogram of a patient’s chest 
frequently leads to error The demonstration of tubercle bacilli in the 
sputum should be the criterion in the final diagnosis of broncho-pulmonary 
tuberculosis Probably in almost 100 per cent of the cases of active pul- 
monary tuberculosis tubercle bacilli can be found, if sufficiently thorough 
searches are made If tubercle bacilli are absent, it is a safe rule to consider 
the pulmonary pathologic changes non-tuberculous in nature and to proceed 
with the various special examinations, such as bronchoscopy, etc , in order 
to arrive at a diagnosis 

With the universal use of artificial pneumothorax therapy in pulmonary 
tuberculosis the above remarks are pertinent The value of this form of 
therapy in pulmonaiy^ tuberculosis is established beyond any doubt, but it 
may be unnecessary or even harmful in other pulmonary diseases In the 
zeal for rehabilitating the tubeiculous individual patient it is wise to estab- 
lish first whether the patient has tuberculosis 

* Received for publication Noi ember 26, 1940 

From the Workmen’s Circle Sanatorium, Liberty, New York 
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C\sr Reports 

Case 1 S S , male, aged 51 years, was admitted to the Workmen’s Cncle Sana- 
torium on Maj 24, 1939 For the past IS years he had been the owmer of a confec- 
tionerj store Prior to that time he had worked as a tailor He did not recall any 
childhood illnesses He had had pneumonia IS years previously and a tonsillectomy 
15 jears previously At intervals, for many years, the patient had had attacks of 
moderate dy^spnea which he attributed to asthma These episodes did not inconveni- 



Fig 1 (Case 1 ) Roentgenogram taken May 24, 1939 Dense infiltrations through- 
out tlie left lung and the upper tw'o thirds of the right lung The cardiac silhouette is 
moderately enlarged particularly to the left 


ence him very much and he did iiotliiiig about them The patient’s story of the onset 
and symptoms of his present illness was also ratlier vague and indefinite About six 
w'eeks prior to his admission to tlie Sanatorium he began to feel w'eak, lose appetite 
and w'eight, and he began to have pain over the left side of his chest He visited a 
phy'sician wdio referred him for a roentgenogram of his chest A diagnosis of pul- 
monary tuberculosis was made, and he w'as advised to enter a sanatorium 

The noteworthy findings on the patient’s admission to the sanatorium were poor 
nutrition, pale, dry skin, pale nasal mucosa, enlarged right tonsil and slight congestion 
of vocal cords On phy'sical examination the heart did not show' any enlargemen 
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IHQ nor miimtc rlntlim was legulat , sounds were of good qiialitj , no nun- 
rate was per m, ^ J ,,,^5 accentuated Blood pressure ^^as 

murs were ^^^ard the . P ^ Physical cxanunation of the lungs sho\^ed 
90 mm Hs: sys olm and 62 mm upper 

dullness, hi one i _ip-.Qrlv Sibilant and sonorous rales were heard o^er the en- 

PO— «,U. WC„vos.cutar hreath.ng over t,.e 



Fig 2 (Case 1 ) Roentgenogram taken July 5, 1939 Complete clearing of the right 
lung field, slight infiltration left upper lobe The cardiac silhouette remains enlarged with 
straightening of the left border 


upper lobe and dullness over the base There was cyanosis of the finger nails and 
feet Both legs showed marked varicosities 

Laboratory Data May 25, 1939 Urinalysis was negative The blood count 
showed hemoglobin, 86 per cent, red blood cells, 4,460,000 per cu mm , white blood 
cells, 19,300 with polymorphonuclears, 43 per cent, lymphocytes, 48 per cent and 
eosinophiles, 9 per cent Erythrocyte sedimentation rate, 54 mm in one hour , Kahn 
reaction negative , non-protein nitrogen, 28 5 mg in 100 c c of blood On August 14, 
1939 the hemoglobin w'as 92 per cent, red blood cells, 4,740,000, white blood cells, 
17450 ^^lth polymorphonuclears, 74 per cent, lymphocytes, 20 per cent, monocytes 
1 per cent and eosinophiles, 5 per cent The erythrocyte sedimentation rate was 5 mm 
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in one hour Se\en sputum examinations, including four of concentrated sputum, 
and culture did not show the presence of tubercle bacilli Vital capacity (May 25, 
1939) 1500 cc An electrocardiogram taken on May 24, 1939, show'ed an auricular 
and \entricular rate of 110 and right axis deviation, otherwise wnthin normal limits 
The electrocardiogram was repeated on Tune 19, 1939, following the administration of 



Fig 3 (Case 1 ) Roentgenogram taken September S, 1939 Both lung fields clear 
Cardiac silhouette normal m size and configuration 


digitalis, and it showed a depression of the R-T segments in Leads II and III , other- 
wise It showed no change from the previous electrocardiogram Another electro- 
cardiogram taken on August 17, 1939, showed an auricular and ventricular rate of 90, 
and It w'as otherwise unclianged from the first electrocardiogram, taken on May 25, 
1939 

Roentgcuogtams On May 24, 1939, a chest roentgenogram (figure 1) of this 
patient sliow'ed dense infiltrations throughout the left lung and upper tivo-thirds of tlie 
right lung The cardiac silhouette show'ed moderate enlargement particularly to the 
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left Fluoroscopic examination of the heart levealeci slight enl.irgcnicnt of the left 
ventricle and moie marked enlargement of tlie right ventiicle On June 13. 1939, the 
roentgenogram showed maiked clearing of both lung fields, there was no change in 
size or configuration of the cardiac silhouette On July 5, 1939, the roentgenogram 
(figure 2) showed complete clearing of the right lung field and rem.iining slight in- 
filtration in the left uppei lobe The cardiac silhouette remained enlarged with 
straightening of the left border On August 5, 1939, tlie chest rocntgenogi am was 
within noiinal limits except for evidence of emphysema The straightening of the 
left border of the cardiac silhouette was not as marked as in the previous film The 
last roentgenogram (figure 3), on September 5, 1939, showed no change in the lung 
fields from the film taken on August 5, 1939 The cardiac silhouette had returned to 
normal in size and configuration 

Comse On admission to the Sanatoiium the patient was moderately dvspneic 
There was also cyanosis of the finger nails and feet That of the latter might ha\e 
been due, in part, to the varicosities of both legs Digitalis was administered, but was 
discontinued owing to its apparent lack of effect on the heart rate and the dyspnea 
After about six weeks’ stay in the Sanatorium the dyspnea and cyanosis began to sub- 
side, and prior to discharge the patient had no greater amount of dyspnea than would 
be expected in any individual with moderate emphysema The cyanosis had com- 
pletely disappeared The patient ran an afebrile course and gained 13 pounds in 
weight During his entire stay in the sanatorium the amount of cough and expectora- 
tion was negligible The patient was dischaiged on September 17, 1939, and he re- 
turned to Ins usual activities 

Comment In this case the original diagnosis of pulmonary tuberculosis 
was based essentially on the roentgen findings Subsequent observation 
proved that the diagnosis was incorrect In attempting to ai rive at a correct 
diagnosis left-sided heait failure with one or a combination of the following 
common complications was considered, namely, pulmonary engorgement, 
pulmonary edema, pulmonary infarction and bronchopneumonia However, 
the visualization, on fluoroscopic examination, of relatively more pronounced 
enlargement of the right ventricle, the accentuation of the second pulmonic 
sound, and the evidence of right axis deviation on the electrocardiogram, all 
pointed essentially to a right ventricular strain Evidence was also lacking 
of the presence of hypertension, coronary arteriosclerosis, and mitral or aortic 
valvular disease, which tended to confirm the impression that the clinical pic- 
ture was one of cor pulmonale Apparently, the pulmonary manifestations 
were not the result of left ventricular insufficiency but rather due to the fact 
that the pathologic changes in the lungs produced increased resistance m the 
pulmonary circuit, with consequent hypertension in the pulmonary arteiy, 
followed by dilatation and possible hypertrophy of the right ventricle The 
nature of the pulmonary infiltrations will be discussed later 

Case 2 F K, female, aged 26 years, a school teacher, was admitted to the 
Workmen’s Circle Sanatorium on November 2, 1937, during the fourth month of her 
first pregnancy In childhood she had whooping cough, measles, chicken pox and in- 
fluenza T^\o weeks prior to admission she was taken acutely ill with fever and 
cough productive of about Uvo drams of yellowish sputum in 24 hours She was seen 
by two phthisiologists who diagnosed pulmonary tuberculosis and advised immediate 
admission to a sanatorium and induction of artificial pneumothorax Interruption of 
the pregnane} was considered but not carried out ^ 
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The noteworthj physical findings on the patient’s admission to the sanatorium 
nere mild anemia of finger nails and ej'elids, obvious symmetrical enlargement of 
thyroid, palpable but not markcdlj enlarged submaxillary glands, slight malar flush, 
and moist skin The pharjnx was slightly congested, and the anterior pillars and 
epiglottis were injected The heart was entirely negative Blood pressure was 94 
mm Hg sjstohc and 6S mm diastolic The abdomen was slightly protuberant, tlie 
uterus was enlarged midway between the s\mpliysis and umbilicus The lungs showed 



Fig 4 (Case 2 ) Roentgenogram taken October 28, 1937 Infiltration in the right 
infraclavicular region with bronchogenic spread to the right base 


bronchovesicular breathing o^er the right upper lobe anteriorly, dullness over the 
right upper lobe posteriorly, distant bronchial breathing, and medium moist rales 
from tlie right angle of tlie scapula to the base 

Laboratory Data November 3, 1937 Urinalysis negative The blood count 
sliow'ed hemoglobin, 70 per cent, red blood cells, 4,000,000 per cu mm , white blood 
cells, 10,200 witli polymorphonuclears, 73 per cent, lymphocytes, 22 per cent and 
monocytes, 5 per cent Erj'tlirocyte sedimentation rate, 59 mm in 60 minutes Kahn 
test w’as negative On November 21, 1937, tlie blood count w'as as follow'S hemo- 
globin, 68 per cent, red blood cells, 3,950,000, white blood cells, 8,000 with polj- 
morphonuclears, 65 per cent, lymphocjdes, 30 per cent, monocjdes 2 per cent and 
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eosniopliiles, 3 per cent Erythrocyte sedimentation rate, 36 inni in 60 minutes 
Five sputum examinations, including three of concentrated sputum, and one culture 
did not show the presence of tubercle bacilli 

Rocntgcnog)ams A chest i oentgenogi am (figure 4), taken on October 28, 1937 
(prior to admission), showed infiltration in the right mfraclavicular region witli 
bronchogenic spread to the base The left lung was negative The roentgenogram 
taken on November 3, 1937, on admission to the sanatoiium, showed no change from 
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Fig S (Case 2 ) Roentgenogram taken November 13, 1937 Marked clearing 

of the right lung field 

the previous film On November 13. 1937, a roentgenogram (figure 5) showed 
marked cleanng of the right lung field so that only accentuation of the lung mS£ 
remained The left lung was negative A roentgenogram taken on November 20 
1937, showed no evidence of any abnormal changes in either lung 

Course During the patient’s stay in the sanatorium she ran an afebnle cnn,<=. 
and gamed t^^o pounds in weight The productive cough subsided and n«nr t 
charge, disappeared entirely She was discharged from the sanatorium^n^ m 
21, 1937 At term she had an uneventful deli^ry To date shl W \h 
deuce of haMiig any actne pulmonary tuberculosis ’ 
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Comment Tins is another illustration of a mistaken diagnosis of tu- 
berculosis based on the roentgenogram The original diagnosis was dis- 
proved b} serial roentgenograms, which showed the rapidity with which 
resolution of the pulmonary infiltration took place, and the failure to find 
tubercle bacilli in the sputum This patient had a non-tuberculous broncho- 
pneumonia resembling in manj lespects the type described by Reimann and 
Havens " The causative agent is thought to be a filtrable virus Unfortu- 
nately, typing of the sputum v as omitted at the onset of the illness prioi to 
admission to the sanatorium 

CfliC 5 E P male, aged 23 jears, clerical workci, was seen bj one of tbe pres- 
ent vnters (A A K ) on Julj 23, 1933 In childhood he had had measles On July 
22, 1933 the patient developed what he termed a “cold” accompanied by an unproduc- 
tive cough He felt somewhat feverish but did not take his temperature, and he did 
not feel sufficientlv ill to go to bed When the patient appeared for examination the 
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following day he had a temperature of 1024® F His only other complaint was tliat 
of cough, which had become somewhat productive of yellowish sputum 

The significant findings on examination were congestion of the pharynx and 
epiglottis The lungs and heart were entirely negative, and the blood pressure was 
120 mm Hg systolic and 80 mm diastolic There were no other noteworthy physical 

findings . ,, , , , 

Laboratory Data July 24, 1933. Urinalysis negative The blood count showed 

hemoglobin, 90 per cent, red blood cells, 4,600,000 per cu mm , white blood cells, 
8,700 with polymorphonuclears, 76 per cent, lymphocytes, 22 per cent, monocytes, 1 
per cent and eosinophiles, 1 per cent Erythrocyte sedimentation rate, 36 mm in 60 
minutes Wassermann reaction was negative Eight sputum examinations and in- 
oculation of guinea pigs with two sputum specimens) collected on different days, did 
not show the presence of tubercle bacilli 

Roentgenograms A chest roentgenogram (figure 6), taken on July 23, 1933, 
showed infiltration m the right lung between the fourth and fifth ribs anteriorly 
The remainder of the right lung and the left lung showed accentuation of the lung 
markings On July 27, 1933, the chest roentgenogram showed almost complete clear- 
ing of the infiltration in the right lung field The accentuation of the lung markings 
in both lungs was still present On August 3, 1933, the roentgenogram showed com- 
plete clearing of the infiltration in the right lung field Some accentuation of the 
lung markings in both lungs was still evident On August 10, 1933, the roentgeno- 
gram (figure 7) showed no abnormal changes 

Course Four days after the onset of symptoms the patient’s temperature re- 
turned to normal The productive cough disappeared in a week He was kept in 
bed about three weeks After three months, when it was definitely determined that 
the inoculated guinea pigs did not show any evidence of tuberculous infection, the pa- 
tient was allowed to return to his usual activities of life This patient has been ob- 
served from 1933 until the present time, chest roentgenograms have been taken at 
least once yearly To date there has been no evidence of any active pulmonary tu- 
berculosis 


Comment Following the hist roentgenogram this patient’s case was 
reviewed by a group of phthisiologists at a tuberculosis sanatorium con- 
ference The diagnosis of pulmonary tuberculosis was not questioned and 
induction of an immediate pneumothorax was recommended As in the 
previous case, the diagnosis was non-tuberculous bronchopneumonia prob- 
ably caused by a filtrable virus Since the episode occurred during the month 
of July It seemed rather remote, during the first few days of the patient’s ill- 
ness, to identify the clinical picture with that of epidemic influenza broncho- 
pneumonia The serial roentgenograms pointed to tlie non-tuberculous na- 
ture of the pulmonary infiltrations The absence of tubercle bacilli con- 
firmed that impression It would have been of interest to have had this pa- 
tient’s sputum typed Unfortunately it was not done 

Case 4 I R , male, aged 48, a dress manufacturer, was admitted to the Work- 
men’s Circle Sanatorium on July IS, 1940 In childhood he had had an appendectomy 
and m 1918 he had had tlie “flu ” He did not recall any other specific illnesses in the 
past For a number of years the patient had had a productive morning cough which 
he attributed to smoking In May 1940 his cough became more marked At about 
the same time he lost his appetite and began to lose weight and strength He also 
began to ha\c night sweats The patient consulted a physician, a chest roentgeno- 
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gram was taken, and a diagnosis of tuberculosis was made Immediate admission to 
a sanatorium and induction of artificial pneumothorax \\ere advised 

The significant physical findings on admission to the sanatorium were moderate 
congestion of the pharynx, deviation of tlie nasal septum to the right with beginning 
atrophj of the mucosa, markedlj’ retracted and thickened right ear drum, and slightly 
retracted left ear drum The lungs and heart were entirely negative Blood pres- 
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Fig 7 (Case 3 ) Roentgenogram taken August 10, 1933 Complete clearing of the 

infiltration in the right lung 

sure was 106 mm Hg systolic and 70 mm diastolic Except for a linear scar over 
the abdomen, at McBurney’s point, the remainder of the physical examination showed 
notliing noteworthy 

Laboratory Data July 17, 1940 Urinalysis negative The blood count showed 
hemoglobin, 90 per cent, red blood cells, 4,560,000 per cu mm , white blood cells, 
10,700 with polymorphonuclears, 43 per cent, Ijunphocytes, 55 per cent, monociles, 1 
per cent and eosinophiles, 1 per cent Erytlirocyte sedimentation rate, 12 mm in 60 
minutes Kahn test was negative Non-protein nitrogen 30 mg in 100 c c of blood 
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Six sputum examinations, including three of concentrated sputum, and one cultuic did 
not reveal the presence of tubercle bacilli The vital capacity was 3200 cc An 
electrocardiogram showed low voltage of the Q R S complexes in all three leads, an 
isoelectric T,, and left axis deviation 

Roenigenogtams A chest roentgenogram (figure 8), taken on July 2, 1940 
(prior to admission), showed infiltration in the right upper lobe w'lth an area of 



Fig 8 (Case 4) Roentgenogram taken July 2, 1940 Infiltration m 
tobe with an area of rarefacBon anggeahye of eavrtahon at the l“ el JtlS 

rarefaction auggesBve of cavitation at the level of the second rib antenorlv The 
left lung was negative The roentgenogram taken on admi<;<;inn tn ^ 

on July 13. 1940 showed infiltration in the right second interspace Lernd ?rthe 
lulus region There was no evidence of rarefaction, and the left lumr 
A roentgenogram (figure 9), taken on August 20, J940 showed almn<;t^r i 
ing of the infiltration in the right lung, leLng a few’fitrc aSi* 
lulus region A roentgenogram taken on September 12. 1940 showeTn?^ T 
from the one taken on August 20, 1940 ' change 

Course. During the patient’s stay in the sanatorium he ran r i , 
and gained 18 ponnds in weight Except for a morning cough, p^dn “e of'S 
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15 c c of mucopurulent sputum, he was sjuiptomless An attempt was made to ob- 
tain a bronchogram following lipiodol instillation The bronchogram did not show 
any evidence of bronchiectasis However, the bronchogram could not be considered 
conclusne because lack of cooperation on the part of the patient resulted in poor fill- 
ing of the bronchial tree Bronchoscopic examination was recommended but the pa- 
tient refused to have that procedure performed because he claimed that he felt well 
and required no further tieatment He left the sanatorium against medical advice on 
September 13, 1940 



Fig 9 (Case 4 ) Roentgenogram taken August 20, 1940 Almost complete clearing of 
the infiltration m the right lung, no evidence of rarefaction 


Comment It is obvious that the infiltration in this patient’s right lung 
was not tuberculous in origin Although conclusive evidence is lacking, it 
IS felt that this patient had had a bronchial infection for some time and that 
the density in the right upper lobe, seen on the first roentgenogram (figure 
8), w'as due to lobular atelectasis resulting from temporary plugging of a 
bronchus It is difficult to account for the suggestive cavity m the right 
upper lobe It is possible that there was beginning necrosis in the lobular 
atelectatic area, the patient emptying the necrotic material spontaneously 
when plugging of the bronchus Yvas no longer present 
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Ca^e 5 s M. F , male, aged 39 years, a salesman, was seen by one of the pres- 
ent writers (E S ) on July 18, 1939 On May 30, 1939, the patient was taken ill with 
a productive cough, slight elevation of temperature, and occasional mild wheezing, but 
no frank asthmatic attack He consulted a physician who referred the patient to a 
loentgenologist A roentgenogram of the chest was taken and a diagnosis of resolv- 
ing pneumonia or tuberculosis in the right lung was made The subjective symptoms 



Fig 10 (Case S ) Roentgenogram taken May 31, 1939 Dense infiltration involving 
almost the entire right lung Increase in lung markings throughout the left lung 


subsided m a few days About one week after the onset of the present illness the pa- 
tient had an attack of dyspnea which was diagnosed as bronchial asthma by his phy- 
sician who administered adrenalin and ephedrine, giving the patient some relief Im- 
mediately following this episode the patient began to cough again He perspired 
freely, there was slight elevation of temperature, and he began to lose weight and 
strength Another chest roentgenogram was taken, a definite diagnosis of tubercu- 
losis was made, and the patient was referred to one of the present writers (E S ) 
The significant findings noted on the first examination (July 18, 1939) were 
harsh breathing over the left lung anteriorly and coarse rales posteriorly in the inter- 
scapular region The left lung w'as clear The heart was entirely negative Blood 
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pressure was 110 mm Hg systolic and 70 mm diastolic The spleen was not en- 
larged Temperature w-as 99 5° F 

Lahotaiory Data Julj 31, 1939 The blood count showed hemoglobin, 85 per 
cent red blood cells 4,500,000 per cu mm , white blood cells, 14,200 with polymor- 
phonuclears, 68 per cent, lymphocytes, 20 per cent, eosinophiles, 11 per cent and 
basophilcs, 1 pci cent On August 21, 1939, the blood count show^ed hemoglobin, 80 



Fig 11 (Case 5 ) Roentgenogram taken July 31, 1939 Complete clearing of the infiltra- 
tion m the right lung Scattered infiltration throughout the left lung 


per cent , red blood cells, 4,650,000 , w'hite blood cells, 12,600 wnth polymorphonuclears 
64 per cent, lymphocytes, 21 per cent and eosinophiles, 15 per cent Another blood 
count on October 23, 1939, showed hemoglobin, 85 per cent, red blood cells, 5,100,000, 
W'hite blood cells, 8,500 with polymorphonuclears, 76 per cent, lymphocytes, 19 per 
cent, monoc 3 ^es, 2 per cent, eosinophiles, 2 per cent and basophiles, 1 per cent A 
number of sputum examinations, including several of concentrated sputum, did not 
reveal the presence of tubercle bacilli A search for fungi and spirochetes in tlie 
sputum gave negatne results A stool examination failed to show tlie presence of 
ascaris lan'ae 
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Rocnigcnogiams A chest roenlgcnogiam (figure 10), taken on Ma\ 31, 1939, 
showed dense infiltration involving almost the entire right lung There was inciease 
In lung maikings throughout the left lung On July 31, 1939, the chest roentgenogram 
(figure 11) showed almost complete clearing of the infiltration in the light lung field, 
but the left lung showed scattered infiltration throughout the lung field Another 
chest roentgenogram (figure 12), taken on August 18, 1939, showed some clearing 



Fig 12 (Case 5 ) Roentgenogram taken August 18, 1939 Considerable clearing of the 
infiltration throughout the left lung Reappearance of infiltration in the right lung 


of the infiltration throughout the left lung field In the right lung, however, scattered 
infiltration throughout the lung, particularly in the second interspace, had reappeared 
On September 15, 1939, a chest roentgenogiam (figure 13) showed relatively little 
change in the right lung as compared with the previous film In the upper half of 
the left lung field there was now evidence of dense infiltration On September 29, 
1939 the chest roentgenogram (figure 14) showed complete clearing of the infiltra- 
tion in both lung fields Chest roentgenograms taken on October 23, 1939, and 
Januarj 20 1940, showed no change fiom the film taken on September 29, 1939, no 
abnormal changes w-ere noted 

Course July 31, 1939 Temperature was elevated, occasionally as high as 
101® F The cough became spasmodic in character and the patient experienced 
difficultj in r.using sputum He complained of pain over the right side of his chest 
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Examination revealed moist rales and rliondii throughout tlie left lung, tliere were 
a fe\\ rales in the right lung The patient was seen again on August 21, 1939, after 
two Meeks’ rest in the country The temperature remained elevated, frequently to 
101 4“ F There was a slight cough productive of scanty, odorless expectoration 
He had no wheezing or asthmatic attacks but complained of a sense of oppression 
over the front of the chest Tlie rales and rhonchi had disappeared He reported 



Fig 13 (Case 5 ) Roentgenogram taken September IS, 1939 Right lung relatively 
unchanged Reappearance of dense infiltration in the left upper lobe 


again for examination on September 1, 1939 Except for a slight unproductive cough 
the patient was symptomless He had gained four and one-half pounds in weight 
Physical examination of the chest was entirely negative On September 15, 1939, he 
had no complaints He had gamed five more pounds in weight There were no 
abnormal physical findings September 22, 1939 The patient continued to gam m 
weight There was some edema of tlie left eyelid and supraorbital region M'hich was 
thought to be due to some allergic manifestation Otlierwise, tlie plu'Sical examination 
was entirely negative and the patient M'as symptomless October 23, 1939, the edema 
of tlie left 63^6 lid had disappeared Abnormal ph 3 Sical findings Mere absent and the 
patient claimed that he felt well Tlie patient returned for routine examinations 
in November 1939, January'’ 1940, and M'as last seen in June 1940 He had returned 
to work in Octobei 1939 He continued to gam M^eight and had no complaints Ph} si- 
cal examination remained negative 
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Fig 14 (Case 5 ) Roentgenogram taken September 29, 1939 Both lung fields clear 

Comment This case presents an interesting clinical picture of transitory, 
migratory pulmonary infiltrations associated with eosmophilia Except for 
the absence of caidiac manifestations and the migratory character of the pul- 
monary infiltrations there is a close similarity between this case and the first 
one presented The infiltrations in both instances were not of a tuberculous 
nature It is believed that the pulmonary manifestations in these two cases 
were on an allergic basis 

Discussion 

Cases 2 and 3 presented chest roentgenogiams indistinguishable from 
roentgen pictures of pulmonary tuberculosis Both patients had broncho- 
pneumonia, probably caused by a filtrable virus During the past several 
winters such cases have been not uncommonly observed The roentgeno- 
gram at the onset of the illness, the symptoms and blood picture closely 
simulate the exudative type of tuberculosis In order to arrive at a definite 
diagnosis, before instituting collapse therapy, it is wise, therefore, to take 
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serial chest roentgenograms and make a thorough search for tubercle bacilli 
m the sputum and aspirated gastric contents 

Although the diagnosis in case number 4 was not definitely established, 
the infiltration and rarefaction seen on the fiist roentgenogiam (figure 8) 
were thought to be due to lobulai atelectasis with beginning pulmonary 
necrosis as a sequence of bronchial obstruction Similar roentgenograms 
whicli not infrequently need to be differentiated fioni pulmonary' tuberculosis 
are seen in cases of pulmonary neoplasms and lung abscess Bronchoscopic 
examination, serial roentgenograms and absence of tubeicle bacilli disclose 
the non-tuberculous nature of the pathologic bronchopulmonary process 
Cases 1 and 5 present interesting problems in pathogenesis In con- 
nection with these cases it is of interest to refer to reports by Smith,® 
Muller,^ and Loffler,"’’ ® who described similar cases, and to review the latter 
report by Loffler m some detail In 1936 he reported 51 instances of pa- 
tients with transitory pulmonary' infiltrations associated with eosmophilia m 
every case The roentgenograms presented various types of densities de- 
scribed as follows (1) large, more or less irregularly outlined densities 
which were unilateral or bilateral, (2) small infraclavicular infiltrations of 
the ty'pe described by' Assmann, (3) multiple unilateial or bilateral circular 
densities, (4) sharply defined densities situated in the right middle lobe, 
(5) infiltrations indistinguishable from the adult-type of pulmonary tu- 
berculosis In the differential leukocyte count the number of eosinophiles 
ranged between 10 and 50 per cent In some instances the eosmophilia 
reached a peak when the pulmonary' mfiltiatioii had almost entirely cleared 
Eosmophilia persisted for some time m some of the cases There was no 
strict parallelism between the extent of the eosmophilia and the pulmonary 
infiltration Some of the patients who had blood counts prior to the ap- 
pearance of the pulmonary infiltrations showed no eosmophilia Occa- 
sionally there was a leukocytosis up to 15,000 white blood cells The sedi- 
mentation rate as a rule ranged between 8-15 mm m one hour, m a few 
cases a more rapid rate was observed Constitutional symptoms were mild 
or entirely' absent The clinical' course was very benign, and the infiltrations 
on the loentgenograins cleared m three to eight days In only one instance 
did pulmonary' infiltration reappear, and that occurred one year after tlie 
original episode Sputum specimens of all the patients were examined for 
tubercle bacilli with negative results in eveiy' case All the patients were 
adults and most of the cases occurred during the months of July and August 
In two instances the condition was noted m members of the same family 
In 37 cases the tuberculin reaction was positive and m 13 instances a nega- 
tive reaction was obtained 

Loffler discusses the pathogenesis of this clinical entity He rules out 
pulmonary embolism with infarction, pneumonia, bronchial asthma with 
partial atelectasis, and pulmonary tuberculosis He considered ascariasis 
as the etiology, but examination of tlie sputum and stools did not disclose 
the presence of ascaris larvae in a single instance Loffler thinks that the 
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pathogenesis in these cases is similar to erythema nodosum , the lung reacts 
with an mflammatoiy exudate to a toxin It is his impression that the pul- 
monary manifestation is on an alleigic basis 

Cases 1 and 5 described by the present authors can be giouped with the 
clinical entity described by Loffler Both patients had transitory pulmonary 
infiltrations associated with eosinophilia The clinical picture in these two 
instances differed in some lespects from the majority of cases in Loffler’s 
series The symptoms in the present cases were moie pronounced and per- 
sisted for longer periods of time The pulmonary infiltrations observed on 
the serial i oentgenograms showed less rapid dealing, and m case 5 the in- 
filtrations were of a peculiaily migiatoiy, character However, it is sug- 
gested that the diffeiences can be explained logically on the basis of a more 
intense and prolonged allergic response to some alleigen The agent pro- 
ducing the allergic reaction in the two cases presented was not determined 
It should also be pointed out that Loffier did not observe cardiac mani- 
festations in any of his patients , at any rate, he makes no mention of them 
In case 1 there was evidence of right-sided cardiac strain Here again, it can 
reasonaTily be assumed that because of the more pronounced allergic reaction 
the pulmonary exudate persisted for a sufficient length of time to produce 
increased resistance in the pulmonary circulation resulting in right ventricular 
strain With the absorption of the pulmonary exudate the heart returned to 
normal size 

Summary and Conclusions 

1 Five cases of non-tuberculous pulmonary disease mistaken for pul- 
monary tuberculosis are presented 

2 Reliance on a single chest roentgenogram for diagnosis frequently 
leads to error 

3 When tubercle bacilli cannot be found in the sputum or aspirated 
gastric contents by all methods of examination, including cultures and guinea 
pig inoculation, it is extremely unlikely that the bronchopulmonary disease is 
of tuberculous etiology 

4 The clinical pictuie and pathogenesis of pulmonary infiltrations asso- 
ciated with eosinophilia are discussed 
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INTRATHOEACIC LIPOMA; A CASE REPORT' 

By Oscar SwiNEroRD, Jr , M D , F A C P , and Charles J 
Harkrader, Jr, MD, Umvosity, Vvgmia 

The subject of uitrathoracic neoplasms has been reviewed recently by Heuer 
and his associates ® Thej' summarized all case reports to date McCorkle, 
Koerth, and Donaldson - tabulated the most common symptoms and signs of the 
cases of thoracic lipomata of each type reported before 1938 

The following case of uitrathoracic lipoma is reported because it is the second 
m which asthma was the chief complaint,^ and because it is the eighth largest 
of the 25 wdiolly uitrathoracic lipomata now' on record 


Case Report 


A 62 5 ear old w'liite single male was admitted in severe status asthmaticus and 
congestive failure of 10 days’ duration 

Present Illness A transient acute respiratory infection had precipitated an at- 
tack of asthma, which w'as follow'ed promptly by congestive failure He had had 
to sit up in a chair for 96 hours prior to admission 

Systems Htsiary The patient had had astlima for 25 years, usually precipitated 
bj acute respiratory infections to which he was unduly susceptible In October 1937, 
he W’as bronchoscoped by Dr Porter Vinson of Richmond, Virginia, with marked 
relief of a severe episode of astlima until April 1939, when he had to be bronchoscoped 
a second time He w'as markedly, but not completely, relieved again until tw'o weeks 
before admission Bilateral broncliospasm w’lth moderate serous secretion, but no 
brondiostenosis, was noted botli times 

He had had palpitation for 10 years, hypertension for eight years, dyspnea on 
exertion for five years, ortliopnea for four years, and an anginal attack two years 
before admission He had had a few’ convulsions since 1935 He had had no con- 
gestive failure until his final illness 
Other sjmptoms w’ere irreleiaiit 

Physical Evaviination The patient w’as having severe asthma He w'as cyanotic 
There w’ere signs of moderate congestive failure In the base of the right lung there 
w'ere dullness and markedly diminished intensity of tactile fremitus and of the voice 
and breatli sounds The heart seemed slightly enlarged to the left There was 
moderate arteriosclerosis of the peripheral and retinal arteries His venous pressure 
W’as 170 mm of ivater His blood pressure w’as 170 mm Hg systolic and 90 mm 
diastolic Other physical findings W’ere irrelevant 

Course in Hospital Adrenalin, caffeine, seconal, mercupuriii and theamin re- 
lieved his alarming acute symptoms He w'as digitalized His venous pressure be- 
came normal His blood pressure dropped to 160 mm Hg sjstolic and 75 mm 
diastolic, but he continued to have moderateli severe asthma 


* Receu ed for publication December 2, 1940 , r 

From the Allergj Clinic, Department of Internal Medicine, and the Department ot 
Pathology, Unnersity of Virginia Medical School, CharlottesMlle, Virginia 
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On Uie fourth day he had a Jacksonian convulsion The auia were twitching of 
the left arm and jerking of his head to the left 

He was bronchoscoped on the sixth day Thick tenacious secretion was aspiiated 
from the tiachea and the bronchi The bronchi appealed partially collapsed The 
orifice of the right middle lobe bionchus was dimpled and narrowed to about 2 mm 
He had a severe attack of asthma, with shock, immediately after the broncho- 
scopy He remained semicomatose with fiequent periods of Cheyne-Stokes respira- 
tion, cyanosis, and pulmonary edema for six days, when he died 



Fig 1 October 5, 1937 (Dr Fred Hodges, Richmond, Virginia, Roentgenologist ) 
Note two rounded masses in the right hilar zone and the apparent elevation of the right 
diaphragm, with decreasing density of the shadow from the midclavicular line to the pe- 
riphery 

Special Evamimiions Staphylococcus albtis non-hemolyheus, a chromogenic 
micrococcus, and St) cptococcus vn idans were cultured from the sputum The electro- 
cardiogram showed evidence of myocardial damage No significant abnormalities were 
noted in routine examinations of the urine, blood urea, hemoglobin, red and white 
blood cells, blood smear, blood Wassermann and Kahn tests, and roentgenograms of the 
sinuses 

The roentgen-ray examinations of the chest were most interesting Dr Fred 
Hodges of Richmond, Virginia, in October 1937 had reported (figure 1) “The left 
side IS negative except for \ery broad hilum shadows On tlie right side the dia- 
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DhraRiTi IS elevated There are two masses at the hilum, the larger being about 3 cm 
in diameter The changes should be due to atelectasis or possibly a growth at the 

Vincent Archer, University, Virginia, interpreted films (figure 2) taken 
during the final illness as follows “Marked opacity in the right base up to the level of 
the fourth rib anteriorly There is an accentuation of the lung markings throughout 



Fig 3 The lipoma m its relation to the liver, heart and lungs Note the narrow, collapsed, 
pale middle lobe The upper and lower lobes are compressed also 

both lungs with calcium deposits in the left hilus zone A lateral view show's the, 
diaphragm elevated anteriorly mainly There is thought .to be definite atelectasi&''.of' 
the middle lobe which piobably accounts for at least part of the elevation andl^the' 
density of the right base The lung mai kings running into the light upper were* 
quite markedly accentuated in the lateral view ” 

Postmortem examination showed a large lipoma filling the base of the right 
thorax (figure 3) It was free except for a filmy attachment to the right mediastinal 
pleura It weighed 2310 grams Its longest diameter was 26 cm The right lung was 
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displaced up\\ard The middle lobe was completely atelectatic It was unpigmented, 
suggesting non-function of long standing The orifice of the middle lobe bronchus 
was marked only by a small dimple About one-third of the right lower lobe was 
atelectatic In both lungs there w'as patchy consolidation with mucopurulent material 
in the bronclu The left lung w'as emphysematous and covered with old adhesions 
The mediastinum was not displaced The heart w’eighed 550 grams Both ventricles 
w'ere slightly h\ pertrophicd but not dilated There w’as no chronic passive con- 
gestion There was some pulmonary and peripheral arteriosclerosis Microscopic 
examination of the tissues added nothing Other findings were irrelevant 

Discussion 

It IS not necessary to assume that the lipoma w'as a primary cause of the 
astluna Such marked relief, twice, from bronchoscopy would be hard to recon- 
cile with this assumption Besides, he had had asthma for many j'ears wdien- 
ever he had acute respirator)' infections Then, too, bronchial stenosis is a well 
recognized cause of asthma The stenosis of the middle lobe bronchus m this 
case W'as apparently inflammatory in ongin and not from direct external pres- 
sure The absence of pigment, suggesting long standing absence of middle lobe 
function, further complicates the interpretation of the role of the lipoma as a 
cause of the asthma It is interesting to point out, however, that McCorkle, 
Koerth, and Donaldson described sigfns or symptoms of asthma of some degree 
in five of the 19 cases w'hich they review'ed, although they did not use the term 
astlima except in their ow'n case - 

A review of the roentgenograms (figure 2) of the chest during the final ill- 
ness suggests the presence of a mass above the diaphragm They do not, how- 
ever, have tlie one feature suggestive of an mtrathoracic lipoma, namely, dimin- 
ishing density of the shadow from the center toward the periphery This fea- 
ture was present to some degree in the films taken in 1937 (figure 1) 

Summary 

This IS tlie tw'entj'-fifth report of a wholly mtrathoraac lipoma It was not 
diagnosed clinically Astluna was the chief complaint Relevant postmortem 
' findings are presented 
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benign HEPATOMA; REVIEW OF THE LITERATURE AND 

REPORT OF A CASE ‘ 

By H S Hoffman, M D , Washington, D C 

Local hypei plastic piocesses of the hvei may manifest themselves vaiiously 
in the foim of a solitary focus of congenital origin in a noimal hvei, as multiple 
nodular hyperplasia, or m the guise eithei of a solitary or multiple adenomata 
All these pathological conditions may occur indisci iminately with or without 
concomitant cirrhosis Occasionally, benign tumois resulting from simple hy- 
pertiophy may eventually assume a malignant charactei 

In a disseitation submitted in 1910, Monier-Vmard ^ desciibed a so-called 
new type of pi unary tumor of the liver, for which he proposed the specific and 
exclusive title of hepatoma The latter he defined as a benign neoplasm of the 
hepatic parenchyma arising chiefly from hvei -cord cells, ordinarily single but 
sometimes multiple, and most common in adults This designation was sug- 
gested as a substitute for the less exact teims of adenoma of the liver and multi- 
nodular hyperplasia employed by previous writers on the subject 

Howevei, at present consideiable confusion exists conceinmg the appropri- 
ate use of the expression hepatoma For example, primary epithelial tumors 
of the liver are correctly designated by Swalm and Morrison - as hepatomata 
when they are derived from liver cells, and as cholangiomata when they origi- 
nate from intrahepatic bile-duct cells A third group which arise from both 
liver cells and bile-duct cells they denominate mixed tumors On the con- 
trary, Ewing® includes under the classification of hepatoma, the benign form, 
adenoma, and the malignant forms, adenocaicmoma and carcinoma of the liver 
Solitary adenomata derived from liver cells are seldom observed, and their 
clinical differentiation from cholecystitis and lithiasis is often difficult Al- 
though they are believed by some authorities to be of congenital origin, it is also 
regarded as probable that acquired lesions may occasion neoplastic overgrowth 
of isolated portions of the liver Multiple adenomata involve a hyperplasia of 
liver cells and frequently aie accompanied by a cirrhosis which dominates the 
clinical picture The important role assumed by cirrhosis in the etiology of 
these latter tumors is ascribed to the compensatory hyperplasia induced by the 
antecedent hepatic stasis This occurs quite commonly and produces these mul- 
tiple adenomata of cirrhosis Ceitain solitary tumors of the liver are thought 
to be due to interference with the supply of blood to the organ 

In typical solitary adenoma the veins aie not invaded, and its benign char- 
acter is attributable to its encapsulation The transitional forms intermediate 
between adenoma and adenocarcinoma are distinguished chiefly by invasion of 
the veins, gradual progression beyond their capsule, and multiplication of 
tumors The primary tumor generally consists of cords, tubes, and alveoli 
markedly resembling the structure of the liver In occasional instances all three 
of these elements are encountered m a single tumor Very often the neoplasm 
contains strands of cells which it is difficult to differentiate microscopically from 
the normal tissue The cells are granular and acidophile, or very fatty The 
stroma is composed mainly of capillanes 

* Rccencd for publication January 13, 19-11 

From the Department of Medicine, George Washington University Medical School 
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Benign tuinois of the liver rarely exhibit symptoms unless they become 
sufficiently voluminous to cause mechanical piessure within the organ itself or 
upon the adjacent structures The concomitant ascites, hematemesis, and 
thrombosis of the portal vein which are observed are related to the associated 
arrhosis Because of their failuie to present a definite clinical syndrome, non- 
malignant hepatic tumors are usually discovered either by accident during the 
life of the patient or else onl)' at autopsy 








Fig 1 Flat plate of abdomen showing shadow of tumor 

Unless they are large and productive of a considerable degree of discomfort, 
benign tumors of the liver seldom require treatment Nevertheless, as in all 
cases of abdominal tumor, if there is even the slightest doubt concerning the 
diagnosis, an exploratory operation is always recommended in order to exclude 
the possibility of malignancy 

The purpose of the present communication is to record a case of true benign 
hepatoma and to include also a brief survey of those previously published The 
comparative infrequency of benign tumors of the liver is attested by the fact 
that apparently only 58 cases have thus far been reported in the medical 
ture of the entire w^orld In 1908, Keller * presented a comprehensive tabular 
summarj' of the available data in the 55 cases contributed during the preceding 
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half centuiy u'ndei the geneial title of adenoma Among the patients comprised 
in this group, the youngest was a female aged nine, and the eldest a male of 80 
Cirrhosis of the liver was piesent in 10 instances In 18 the tumors were 
multiple, whereas in six the hepatoma was solitary Encapsulation was com- 
plete in three and partial in eight Clinical symptoms of obstruction of the 
portal circulation with ascites were noted in 11 cases, all of which terminated 
fatally within a few months following the onset of intense icterus, splenic tumor, 
and progressive marasmus Similar symptoms were observed m two other in- 
stances in which death occurred after a period of illness ranging from several 
months to about one yeai 



Fig 2 Mass removed at opeiation 


Monier-Vinard in 1910 reported a classic case of benign hepatoma in a man 
of 54, with a history of chronic alcoholism of from 20 to 30 years’ duration, and 
clinical symptoms of dyspepsia, emesis, diarrhea, and aversion toward solid 
foods 

For several months prior to consultation the patient had remarked a progressive 
increase m volume of the abdomen At the time of admission to the hospital he 
complained of extreme debility and of pain in the upper abdominal region, especially 
after meals On physical examination the abdomen appeared greatly enlarged The 
spleen was palpable over an area approximately equivalent in extent to the palm of 
the hand Palpation in the hepatic region revealed upon the surface of the liver very 
numerous and extremely hard irregularities which suggested the diagnosis of simple 
cirrhosis or the possibility of a secondary neoplasia of the liver No sugar and only 
slight traces of albumin were found on urinalysis A considerable augmentation of 
the ascites was noted upon the second day following admission, with a corresponding 
increase in the size of the abdomen Fourteen liters of blood-stained fluid, which 
subsequently jielded an abundant precipitate of red corpuscles, were evacuated by 
puncture 
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Two weeks later the patient was attacked b> violent colic and passed about half 
a liter of extrenielj fetid, reddish brown diarrheal matter composed of what pioved 
on microscopic examination to consist of greatlj altered red corpuscles On die day 
after this intestinal hemorrhage a recent disseminated purpuric eruption was ob- 
ser\ed, particular!) upon the lower limbs and over the trunk and upper members 
During the week which follow’ed, the geiieial condition of the patient became 
aggravated, primarilj in consequence of an exceedingly copious intestinal hemorrhage 
Four days later death occurred in progressive coma 

Slicroscopic examination of the liier showed that the latter w'as the seat of a 
cirrhosis and of a neoplasm whose cells presented the chaiacteristic arrangements 
of cords and strands of from two to three cells in tlnckness, and of nests of cells 
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Fig 3 Tumor cut open to show' gross appearance of tissue 


tliat simulated the formation of acmi The tumor cells resembled li\er cells m their 
cj'toplasm and in the size of tlieir nucleus but were more hyperchromatic, and some 
of tliem w'ere m a state of actne mitosis An epitliehal tjpe of cell wuth a large 
amount of cytoplasm and giant cells of epitliehal origin, likewise abundantly supplied 
witli cytoplasm, were also encountered The entire tumor presented a highly vascular 
aspect, tlie newly formed capillaries which penmded the section exhibiting the ap- 
pearance of granulation tissue The stroma consisted of partly degenerated con- 
nective tissue Along the margin of the tumor there w'as a clearly defined capsule 
of connective tissue 

The etiology of hepatoma w'as attributed by Momer-Vinard ^ to chronic in- 
flammatory irritation coexistent witli arrhosis He classified hepatoma as tlie 
prototype of a new” group of tumors which might be described by the term or- 
ganoiuas This group appeared to him to be represented by myeloid leukemia 
and lymphoid leukemia, and to include also tumors which developed in organs 
or tissues den\ ed from the mesoderm 

A rare instance of the occurrence of a solitax}” h\er-cell adenoma or hepa- 
toma in childhood w as recorded m 1923 by Shaw” ® 
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Ten days prior to admission to hospital, a hoy aged 13 was attacked suddenly by 
severe abdominal pain, followed by the appeal ance of a sw'elling in his light side, 
the pain having persisted, though with diminishing intensity, until the fourth day pre- 
ceding admission Physical examination revealed in the right hypochondnum a large 
nodular swelling apparently continuous with the liver and the right kidney Laparo- 
tomy w'as performed, and a large lobulated tumoi was found to occupy a considerable 
proportion of the right lobe of the liver The rest of the hvei appeared normal, -with 
no cirrhosis, no secondary deposits in the peritoneal sac, and no ascites The tumor 
was removed together with the attached gall-bladder Recovery was uneventful, and 
the patient was discharged three weeks after the operation 

The surface of the tumor was covered only by the distended capsule of the liver 
Its upper surface was rendered irregular by deep branching furrows, whereas the 
lobules upon its anteiior surface were separated by sharp depressions, one of wdiich 
divided this portion of the tumoi into two parts From a central area of fibrosis 
numerous bioad strands of connective tissue radiated outw'ards, gradually became 
thinner, and finally disappeared near the periphery, which was more markedly cellular 
in aspect than tlie glistening fibrous center A few scattered blood vessels which 
showed no thrombosis weie seen m the fibrous strands, but no bile ducts were discerned 
At the junction of the nodular portion with the principal mass of the neoplasm there 
were several opaque, white, soft, circumscribed areas of tumor tissue, which were 
highly cellular, devoid of bile staining, and encapsulated by fibious tissue The 
posterior and lateral margins of the neoplasm presented a clearly defined edge but 
were not encapsulated The adjacent hepatic tissue was fatty and slightly com- 
pressed, but there was no evidence of cirrhosis, no thrombi in vessels, and no bile 
staining The gall-bladder was normal 

Microscopic examination of a part taken from the right posterior region of 
the growdi showed that numerous broad strands of fibrous tissue separated the tumor 
cells into masses of irregular size and shape, this dense, rather hyaline stroma con- 
taining comparatively few cells Thinner and more delicate strands arose from the 
principal bands and passed into the parendiyma Although some of the neoplastic 
cells resembled those of normal livei in size, shape, and general stiucture, the ma- 
jority were quite atypical, with a large, round, oval, or lobulated nucleus, thicker 
nuclear membrane, and a nucleolus (occasionally multiple) larger than in the normal 
liver cell Many of the nuclei were hyperchromatic, and others were markedly 
altered by nuclear vacuolation Multiplication apparently occurred somewhat by 
direct division, and mitotic figures were scanty The cytoplasm exhibited wide 
variation with respect to staining capacities in the individual cells A certain pro- 
portion of cells formed bile in the form of green granules or blocks within the 
protoplasm 

Portions taken from several other parts of die tumor for examination presented 
generally a similar histological structure, except for the circumscribed soft area from 
the junction of the nodular part of the tumor with the mam growth, which was in 
marked contrast to all other parts examined It consisted of strands of cells ar- 
ranged in a distinctly trabecular formation which resembled more closely the adeno- 
matous type seen in the hypei plastic nodules of cirrhosis than the normal liver The 
tissue was distinctly vascular, and a network of branching capillaries passed between 
the trabeculae There was very little fibrous tissue The tumor cells bore a striking 
resemblance to normal liver cells but were somewhat larger, though fairly uniform 
in size and shape The nucleus was larger, the nucleolus more prominent, and the 
cytoplasm less granular and more chromophilic Cells with two or more nuclei were 
excecdinglj rare Intercellular canaliculi were common but contained no bile The 
cells la> close to the capillaries, but there was no invasion of the larger vessels in the 
stroma Mitotic figures were rare There was no formation of bile and no bile 
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ducts Nuclear ^acuo]atlon and lijdropic degenciation were virtually absent, but 
some cells contained small round hj aline bodies in their cytoplasm 

The presumption of the origin of the tumoi from liver cells was thus con- 
firmed h)' the appeal ance of the neoplastic cells, then capacity to form bile, and 
their trabecular arrangement in places The neoplasm was regarded as a typical 
example of the rare group of tumors of the livei which are characteiized by 
occurrence in infancy or childhood, the presence of a solitary growth, and the 



Fig 4 Photomicrograph of section of tumor 

absence of cirrhosis or othei associated pathological alteration which might ex- 
plain an initial hyperplasia of liver cells There was no evidence whatever of a 
development from epithelium of the bile ducts Genesis of the tumor from a 
cell -1 est of congenital origin was also considered as a possibility m the case 
under consideration 

More recently an extraordinar)'^ case of hepatoma with recurrence five years 
after the oiiginal operation was reported by Glennon and Byme ® 

At the time of admission to hospital tlie patient, a man aged 49, suffered 
pain in the right upper quadrant of the abdomen and in the region of the left kidnev. 
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and from eructation The onset of pain and digestive disturbance dated fiom a fall 
sustained eight years previously, when foui ribs on the right side were fracluied 
Since then the pain had been practically constant but in nowise associ.ited with the 
ingestion of food Loss of weight had been considerable On examination it was 
observed that the abdomen was somewhat distended, particularly on the right side, 
and that a fairly laige, soft, slightly tender mass apparently connected iiith the liver 
extended downward almost to the umbilicus and backward toward the right kidney 
The mass was smooth, fluctuant, and regular in outline Fluoroscopic and radio- 
graphic studies of the gastrointestinal tract proved negative Exploratory laparotomy 
disclosed on the left lobe of the liver a mass the size of a large grapefruit, entireh 
free from adhesions, and of grayish color A number of blood vessels were seen in 
the wall of the mass Except for this mass tlie liver was, like the gall-bladdei , normal 
An incision into the most prominent pait of the mass revealed a soft, grayish tissue 
evidently in process of degeneration At this juncture profuse bleeding from the wall 
of the mass necessitated the insertion of a large pack into the cavity, the contents of 
which were tliereupon removed, and the wound was closed with the pack protruding 
from Its upper angle Following immediate microscopic examination the tumor ^\as 
declared malignant Loss of the disintegrated mass removed as described rendered 
subsequent microscopic study impossible Despite the unfavorable prognosis, healing 
of the wound and general improvement ensued within a few weeks 

About five years later the patient was again admitted with a recurrence of the 
tumoi, which this time was located in the right upper quadrant of the abdomen and 
was as large at least as the original growth, but apparently extended superiorly toward 
the ensiform cartilage There was simultaneous recurrence of former symptoms of 
loss of weight, anorexia, and eructation The abdomen was reopened through the old 
scar, and a tumor tlie approximate size of a grapefruit was found arising from the 
inferior and anterior surfaces of the left lobe of the liver Adhesions were present 
between the abdominal wall and the tumor and even denser adhesions between tlie 
tumor and the posterior abdominal wall near the median line The tumor was freed, 
the left lobe of the liver mobilized, and a complete lobectomy with removal of the 
attached tumor was performed Convalescence was uneventful, and the patient was 
discharged in due course 

After six months of definite improvement, during which the patient remained 
under constant observation, the tumor reappeared, on this occasion outside the liver in 
tlie retroperitoneal region and on the left side of the abdomen Deep roentgenotherapy 
of the now inopeiable tumor afforded no relief, and death occurred IS months later 
with all the phenomena of carcinoma Autopsy revealed an extensive retroperitoneal 
mass which compressed the stomach and intestines superiorly and laterally but did not 
invade these organs The liver was free from the tumorous growth and exhibited only 
the old scar of the lobectomy No metastases were found anywhere 

Macroscopically the tumor removed with the left lobe of the liver was roughly 
conical in shape and measured 15 centimeters from apex to base, and eight centimeters 
in diameter, with about four centimeters of normal liver tissue attached to the base 
The entire center of the mass consisted of disintegrated necrotic tissue which re- 
sembled closelj that encountered on examination of the original tumor Microscopic 
section showed tissue only moderately cellular, with numerous large and small areas 
of coagulative necrosis The cells of the tumor itself, which exactly simulated liver 
cells in their cytoplasm and the size of their nucleus, exhibited the typical disposition 
into cords and strands, with clusters of cells highly suggestive of adenocarcinoma 
The stroma of connective tissue presented scattered evidences of degeneration Epi- 
thelioid cells with a divided nucleus and giant cells, also of epithelial origin, with a 
large single lij perchromatic nucleus, all containing large amounts of clear staining 
cytoplasm, were observed Vascularization was well marked The mass removed at 
autopsj resembled the original tumor macroscopicallj as well as microscopically 
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In the opinion of Glennon and B)'rne,® tlie foregoing facts demonstrate that 
the tumor in question arose from liver-cord cells, and commenced as a single 
encapsulated solitary tumor, nameh, a hepatoma Although its histological 
characteristics apparently identified it as a partly differentiated malignant tumor, 
encapsulation of the original neoplasm was believed by them to exclude typical 
malignancy irrespective of the histological picture wdiich was presented 

The paucity of examples of benign hepatoma, as well as the somewhat un- 
usual features presented by the case about to be reported, appeared to afford 
ample w arrant for its publication 


Case Report 

A married woman, aged 38, on June 11, 1940, applied for treatment of a mild 
acute upper respiratorj infection During the course of her conversation tlie patient 
remarked that for the past fortnight she had had a sense of consciousness of her 
right upper abdomen There w'as no pain, discomfort, or any other symptoms On 
palpating her abdomen she thought she had felt a mass in the right upper quadrant 
Apart from the slight discomfort incident to her respiratoiy infection, she felt quite 
well Her appetite was excellent bow'els regular, and sleep sound She gave a 
personal historj of chronic sinusitis and chronic tonsillitis Bursitis of the left 
shoulder w'lth calcification occurred m 1937 Her family history w'as irrelevant On 
Januarj- 1, 1940, an une\entful labor had terminated in tlie deliver}' of a normal 
child There had since been a small increase in weight, which at the time of con- 
sultation was slightly above the estimated normal 

Physical examination revealed an alert, }Oung white female of healtliy ap- 
pearance, W’lth normal gait and posture Height, 61 inches, weight, 135 pounds, 
temperature, 100° F , pulse, 90, blood pressure, 126 mm Hg systolic and 84 mm 
diastolic Pupils w’ere equal, moderatel} contracted, and reacted to light and during 
accommodation Sclerae w’ere clear, and extrinsic movements normal There was 
no strabismus and no exophthalmos Ears were normal Nasal mucosa was red- 
dened and congested, witli^a thin mucopurulent discharge Teeth and g^ums were 
normal, and tongue clean Tonsils w'ere grossly infected, and the pharynx was red- 
dened The thyroid gland was not enlarged A few cervical lymphatic glands w’ere 
palpable The breasts w’ere of equal size and exhibited no masses or tenderness 
Cardiac sounds were normal in intensity, quality, and rhythm, without adventitious 
sounds Lungs were clear Examination of the abdomen proved negative w’lth the 
patient m the recumbent position On sitting and standing, the smooth, round low'er 
pole of a mass, winch w'as firm and insensitive to pressure, was palpable in the right 
upper abdomen just abov e tlie level of tlie umbilicus The pelvis was within the normal 
range Urinalysis and hemogram were negative Icterus index w'as 9, basal metabolic 
rate, — 6 Fluoroscopic examination of the chest proved negative Roentgenographic 
studies of the gastrointestinal tract and of the gall-bladder (Graham-Cole teclinic) 
disclosed no abnormalities An intravenous pyelogram revealed nothing abnormal 
A radio§p*aph of tlie nasal accessory sinuses show’ed slight clouding of maxillary sinuses 
and anterior etlimoids 

All radiographs of the abdomen rev'ealed a mass which occupied the right upper 
quadrant Its inferior pole w'as rounded, but in now’ise resembled the lower border 
of die liver It was impossible to determine from the films whether the image repre- 
sented a prolongation of the liv’er or a separate mass The patient was referred to 
Dr H H Kerr of Washington, D C , for exploratorj’ laparotomy 

On August 5, 1940, under anesthesia with avertin and nitrous oxide, a high 
right transverse incision was made from above die costal border in the axillarj me 
to die midline above the umbilicus The fascia of the external oblique muscle was 
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Split in the diicclion of its fibers, and this incision was earned across the anterior 
sheath of the rectus The internal oblique and transveisalis muscles were likewise 
split in the direction of their fibeis, and the juncture of these two incisions was car- 
ried acioss the posterior sheath of the rectus The rectus muscle was withdrawn and 
the peiitoneum was opened m a transverse diiection The gall-bladder presented a 
normal aspect, but to its right tliere piojcctcd fiom the infeiioi suiface of an ap- 
parently normal liver a firm nodular tumor the appioximate size of a large orange 
The gall-bladder was slightly adheient to the left side of the tumor and was dis- 
sected from the latter above the line of cleavage, which could be followed backward 
into the substance of the livei, thus peimitting the tumor to be shelled out intact 
with only moderate loss of blood Bleeding from the substance of the liver was con- 
trolled by electric coagulation, and tlie raw aiea of the under surface of the liver was 
almost completely closed by a tranverse sutuie of plain catgut The abdomen was 
closed with chiomic catgut in the musculai layers and with silkworm gut in the skin 
No diains were inserted Convalescence was uneventful 

At operation the liver appealed entirely normal, and in particulai exhibited ab- 
solutely no evidence of cirrhosis or other pathological phenomena related to the pos- 
sible origin of the tumor Macroscopically the round tumor presented a loughly 
nodular external aspect and measured about three inches in diameter 

Microscopic examination of a section of the tumor revealed hepatic parenchyma 
which was divided into unequal lobules by hyperplastic interstitial fibiosis and bile 
channels, and advanced interstitial fibrosis in the poital areas, with numeious lympho- 
cytes and an occasional leukocyte which indicated a process that was still active The 
bile ducts were hyperplastic and in ceitain areas approximated neoplastic activity, al- 
though the cells were regular and polarization normal 

Diagnosis Liver tissue exhibiting portal cirrhosis with active hepatitis and hyper- 
plasia of bile ducts 

This picture presented, theiefore, an encapsulated tumor mass readily shelled 
off from the inferior surface of the liver, which on section was found to exhibit all 
the usual charactei istics of liver tissue involved in an active ciiihotic process At 
the same time the parent organ appeared grossly normal and the patient free from all 
clinical evidence of disease In effect, the mass was a histoid tumor that was the seat 
of focal cirrhosis, but without signs of malignancy, i e , a benign hepatoma 

In the face of the above facts the etiology must remain, for the piesent at 
least, obscure It is, of course, not cleai whether this mass arose from a con- 
genital cell-rest which later developed inflammatory activity, oi whether an area 
of focal cirrhosis became localized as an extra-hepatic tumor The well marked 
encapsulation of the mass and the individual’s apparent freedom from symptoms 
might point to the former origin On the other hand, descriptions of previously 
recorded cases would tend to support the latter view Nevertheless, none of the 
cases reviewed exhibited this association of apparently normal tissue m the 
parent organ with an active pathological process in the histoid tumor 
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THE VANISHING LUNG, REPORT OF A CASE OF AD- 
VANCED BULLOUS EMPHYSEMA * 

B)' Stanton T Allison, M D , F A C P , New Yoik, N Y 

The title of this paper is not original Burke, ^ in 1937, first used the term 
in reporting the case of a white man of 28 with advanced bullous emphysema 
whom he had follow ed for five years and who finally died and came to autopsy 
Serial roentgenograms in this case revealed the piogressive increase in size of 
these bullae until, just before his death, tliere \vas little remaining lung sub- 
stance Burke, in reporting the case, stated that it was one of the most ad- 
vanced cases of bullous emph3’^sema on record I studied the prints from the 
roentgenograms of this case and feel tliat tlie case I shall report to you in this 
paper, m so far as roentgenographic evidence of advancement is concerned, is 
more advanced than his 

Pulmonary emphysema may be defined as a condition of the lungs brought 
about by over-distention of alveolar w'alls with a resultant loss of their elasticity 
and finally their rupture 

Christie® has subdivided pulmonary emphysema into four types (1) 
Chronic obstructive or hypertrophic emphysema, (2) senile or atropic emphy- 
sema, (3) acute vesicular emphysema, and (4) localized or compensatory 
emphysema 

It IS not within the province of this paper to discuss these various forms in 
detail As a matter of opinion I am not convinced that any of these forms, 
with the exception of chronic obstructive emphysema, are clinically important 
Senile emphysema is not so much a condition of the lungs as it is of the chest 
wall Best and Taylor ® advance the tlieory that this is a postural emphysema 
A degeneiation of the vertebral discs of the thoracic vertebrae takes place in 
these old people causing kyphosis of the thoracic spine The anteroposterior 
diameter of the chest becomes larger, and the lungs enlarge to fill the larger 
thoracic space There is little reduction in the vital capacity, little change in the 
oxygen saturation of the blood, and few symptoms in these cases 

Acute pulmonarjf emphysema has been observed in mountain climbers ot i 
in the Alps and the Andes, and as the condition has appeared to be temporary, 
there being no permanent emphysema resulting, it would appear that we may 
dismiss this form of emphysema as being of little more than academic interes 

Compensatory emphysema has been the term applied to hypertropiy o a 
lung when the contralateral lung- or a part of a lung has been tlirowm ou o 

* Received for publication April 19, 1940 
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function by a pneumothorax, by thoracoplasty, or by atelectasis If this is true 
emphysema at all it is probably not of gieat clinical impoitance 

Chronic obstructive emphysema is the type of pulmonary emphysema in 
which we are interested because this is the clinically important form and the 
cause of the vanishing lung It seeins wise to discuss the present conception 
of this treacherous and insidious disease, for its incidence is high, its crippling 
effects on those it strikes consideiable and often most distiessing What then 
IS the etiology of chronic obstructive emphysema^ Many theories have been 
advanced to explain it For years we have heard that glass blowing and the 
blowing of wind instruments have been important causes Laennec was the 
earliest proponent of this theory which came down through the ages with no 
more proof to substantiate it than the statement of its oiiginator Christie^ 
did much to disprove this theory He made a careful study of the literature 
and quoted the reports of many investigators who had examined large numbers 
of players of wind instruments in bands and just as many glass blowers and 
who had found almost no cases of clinical emphysema among them In fact, 
Christie found only one observer who could produce any evidence m favor of 
the theory that glass blowing and the blowing of wind instruments produced the 
disease This was Matussewitsch (1934), a worker m the Leningrad Institute 
for the Study of Occupational Diseases Christie found many discrepancies in 
Matussewitsch’s report and was of the opinion that it could not withstand care- 
ful analysis 

It appears that there is only one theoiy that does withstand careful analysis 
and that is the theory of chronic alveolar strain plus partial bronchial obstruc- 
tion It IS a conceded fact that the vast majority of patients with pulmonary 
emphysema have been afflicted with some chronic lung complaint, such as 
asthma, chronic bronchitis, bronchiectasis, pulmonary tuberculosis, silicosis, or 
possibly bronchiogenic carcinoma In other words they have been subject to 
persistent cough for long periods Cough alone, however, is apparently not 
enough The mechanism responsible appears to be the repeated insults to the 
alveolar walls brought about by repeated sudden increases of mtra-bronchiolar 
and mtra-alveolar pressure during the act of coughing, with the additional im- 
portant factor of the partial obstruction of these bronchioles owing to the pres- 
ence of mucus and to. scarring from fibrosis and pulmonary artenolar sclerosis 
This obstruction is often of such a nature that, valve-hke, air can get through 
on inspiration but on expiration, as the bronchioles contract, air cannot get out 
but IS trapped within the alveoli distending them This happens so often and 
the alveolar walls are m such a state of over-distention that finally the elastic 
fibers undergo degeneration and the alveolar walls lose their elasticity After 
elasticity has been lost further stretching may cause the alveoli to rupture 
When this happens several things may occur If the alveoli so stretched are 
near the surface of the lung the air liberated when they rupture may separate 
the pleura from the underlying alveoli, and a blister or emphysematous bleb 
fonn on the surface of the lung Later, due to some sudden exertion or strain 
on the part of the individual so affected, this bleb may rupture allowing air to 
get into the pleural cavity, thus causing a spontaneous pneumothorax If 
the alveoli so affected are considerably below the surface of the lung they may 
rupture into other aheoh, and by coalescence a cavity may form within the lung 
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With the formation of a bulla These eniph} sematous bullae aie connected by 
small openings ith the bronchioles for gas samples have been taken from them 
and upon analysis have shoiMi atmospheric an 

IMiller ® in 1926 was the first to make the distinction betw een blebs and bul- 
lae sillier cut open these emph} sematous sacs m the lungs of those n ho had died 



Fig 1 Postero-antenor plate showing complete absence of lung marking in the en- 
tire right hemithorax except for a cobweb-like fibrosis at the extreme base There is ab- 
sence of markings in the upper half of the left lung field with increased markings in the 
lower half of this lung There is no mediastinal shift, no enlargement of the heart, and no 
evidence of collapsed lung margin 

and studied histological sections of them He was connneed that the condition 
of the alveoli surrounding a bulla differed from that of a bleb in that in the case 
of the bulla the adjacent alveoli were distended, whereas the alveoli beneati a 
bleb were compressed 

Miller’s ® conception of a bleb is that it is a thin walled bladder-hke promi 
nence on the surface of the lung caused by air from ruptured alveoli 
surface of the lung pushing the pleura out and separating it from the un 
mg alveolar walls A bulla, on the other hand, is a collection of air formed oy 
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vesicular emphysema and contained within the lung, and though it often pro- 
jects beyond the surface of the lung it is covered by intact pleura This distinc- 
tion may appear to be a rathei fine one Some observers use the terms synony- 
mously Much remains to be done in the fields of pathology, histology, and 
physiological chemistry before the true conception of emphysema and its physical 
manifestations can be confidently stated 

Christie - has pointed out that overstretching and rupture of the lung alveoli 
are most apt to occur where the lung is least supported, namely at the apex and 
along the lung margins He likewise explains the typical barrel-chest confor- 
mation of the emphysematous thorax as due to the loss of the elastic pull of the 
lung when its elasticity disappears, the chest thus assuming permanently the 
shape it normally assumes only in deep mspiiation This increase in volume of 
the thorax tends to impair function The elasticity being lost the lung is unable 
to deflate by the normal passive process of elastic recoil, and it becomes neces- 
sary for the accessory muscles of respiration to squeeze the air out of this failing 
lung Expiration becomes prolonged There is a reduction in total as well as 
vital capacity, with an increase in residual air 

The chief symptoms of patients with pulmonary emphysema are dyspnea and 
cough Kaltreider and Fray ^ believe tlie dyspnea can be explained by the me- 
chanical impairment of the respiratory bellows The sharp rebound of the nor- 
mal lung occurring at the end of inspiration is an important mechanical factor 
in the efficient ventilation of the alveoli It is lost in the emphysematous lung, 
resulting probably in a slower diffusion and thereby faulty aeration of the blood 
The cough, according to Christie,^ is due to bronchial irritability and to chronic 
bronchitis with which these patients are afflicted The plum-colored cyanosis, 
so common in emphysematous individuals, may be partly explained by a com- 
pensatory polycythemia and partly by a carbon dioxide retention in the blood 
Dyspnea becomes moie and more troublesome and finally oxygen must be 
resorted to periodically Many patients succumb to pneumonia while others die 
of heart failure A few succumb to the accident of spontaneous pneumothorax 
The diagnosis of chronic obstructive emphysema is chiefly roentgenographic 
We have been well aware of the presence of emphysema by the brilliant areas 
of rarification in which no lung markings could be seen The significance of 
fine hairline curved and annular shadows in the films adjacent to these areas of 
rarification, however, has been missed or misinterpreted by many observers m 
the past Some have considered them as tuberculous cavities whereas others 
have believed them to be localized pneumothorax pockets Miller ® m 1933 re- 
ported the case of a negro laborer of 66 who had pulmonary tuberculosis and in 
whose lung a large emphysematous bulla had been mistaken for a tuberculous 
cavity Repeated sputum analyses m this case had been negative for tubercle 
bacilli, and only at autopsy was the real nature of the cavity ascertained This 
is not an uncommon mistake It has probably sent more than one non-tubercu- 
lous patient to a sanatorium 

Friedman® considers these annular shadows to be zones of atelectasis in the 
aheoli adjacent to blebs and bullae caused by compression and to substantiate 
this quotes the earlier vork of Laurell,'® who, he states, was the first to prove 
experimentally that blebs and bullae cast ring-shaped shadows on the roentgeno- 
gram Friedman further states that blebs and bullae are occasionally found in 
the lung 111 the absence of generalized emplij'sema 
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The gloss pathology of chronic obstiuctive emphysema is mteiestmg The 
lung is voluminous and, as Richards “ brings out, has a pale gray instead of a 
normal pink surface In Burke’s advanced case when the chest was opened the 
lungs ballooned out and spilled over the chest cavity as under pressure Emphy- 
sematous lung does not crepitate, but pits on pressuie Histologically there is 
a pulmonary arteriolar sclerosis and increase m the connective tissue The 



Fig 2 Lateral plate in which no lung markings are apparent except at the extreme base 
No evidence of mediastinal tumor is seen 


bullae, seen witliin the lung substance, usually connect with bronchioles altliougi 
in some cases even on most careful examination no such openings could be foun 
The prognosis of dironic obstructive emphysema is not good Recover)'^ is 
out of the question The process spreads and as bullae increase in size S®® 
lung tissue becomes either compressed or over distended until less and ess uiig 
remains In Burke’s case practically nothing was left in the left c lest 
but a giant bulla occup3nng four-fifths of the space There were on y a 
fibrous septal strands at the base of the left lung 
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In the treatment of these cases it should be emphasized that m advanced cases 
relief is only temporary In all cases, early and advanced, the patient with 
emphysema should be protected as much as possible from acute respiratory in- 
fections which would certainly aggravate his chronic condition Life in a dry 
warm climate at an altitude below 3000 feet would be the ideal No excessive 
muscular strain such as heavy lifting or stienuous exercise should be allowed, 
not only because this would add to the burden of an already ovei strained cir- 
culation but also because it might bring about, from sudden rupture of emphyse- 
matous tissue, the dangerous accident of spontaneous pneumothorax The pa- 
tieht should live his life at a slower tempo and develop a philosophy of life which 
wil enable him to do so and still be happy Unfortunately the economic angle 
enters the picture here, as it does in most chronic illnesses, and the man with 
advanced emphysema who must work hard for a living is indeed to be pitied 

I 

Case Report 

S P F , a white Amencan male of 41, was first seen by me at his residence on 
the night of January 24, 1940 He complained of having had a very severe chest 
cold for two days, with a cough so distressing that the preceding night he had been 
unable to sleep because of it There had been no chill, no frank hemoptysis, no 
blood-tinged or prune-juice coloied sputum, m fact very little sputum at all There 
was slight chest pain on coughing but not on inspiration There was considerable 
dyspnea during and after a coughing spell, and the cyanosis which was slight at rest 
was intensified and plum-colored during these coughing attacks The patient stated 
that for some months, perhaps for a year or more, he had noticed increased breathless- 
ness on exertion and likewise that he was unable to sleep on the left side without 
coughing and becoming breathless The significance of this last symptom was not 
clear at the time, but became so later 

The past history revealed that the patient had had epilepsy from early childhood, 
with grand and petit mal at infrequent intervals He had had no attacks for nearly 
a year and one or two attacks a year had been about his limit He had had diph- 
theria and acute nephritis in early childhood and pneumonia twice before he was 10 
At the age of 11 he had had acute rheumatic fever following which he had no symp- 
toms referable to his heart, and apparently no one had ever detected any signs of 
mitral or aortic valvular disease He had none at the time of examination, at any rate 
While at school and college he had played class hockey and other less strenuous sports 
without any abnormal symptoms appearing There is only one clue as to the duration 
of the disease with which he is afflicted While at college in 1917 a routine physical 
examination upon admission revealed his chest expansion to be four inches Two 
weeks before his recent acute respiratory infection, in early January of 1940, he had 
gone to a certain New York gymnasium for “conditioning” and when examined there 
his chest expansion was nil In spite of this he was permitted to take the strenuous 
“conditioning” exercises and could not understand why it took him so long to recover 
from the dyspnea brought on by them No one else taking the course appeared to be 
bothered this way It puzzled him, but he explained it as no doubt being due to the fact 
that he was “out of condition” and overweight His w^eight in college had been 140, 
his present weight 190 

Upon physical examination the patient appeared slightly cyanotic, dyspneic, and 
o\crw eight His height was 5 feet 11 inches, his weight 190 pounds His pupils 
reacted well His teeth w’ere false He had a history of many abscessed teeth 
His heart sounds were somewhat distant but otherw'ise of good quality No mur- 
murs could be heard His chest, a broad heavy one and not a typical “barrel chest,” 
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vas resonant throughout The breath sounds, except at the left base, were absent, and 
many sibilant and sonorous rales were heard from about the level of the fourth 
thoracic spine on the left to the extreme base No signs were heard on tlie right The 
true significance of tliese signs was not appreciated at the time The remainder of tlie 
pin Steal examination was negative except for a blood pressure of 180 mm Hg syjstolic 
and SO mm diastolic The temperature by mouth w'as normal, tlie pulse rate 90 

I felt tliat the patient had an acute bronchitis, but that in view' of his general 
appearance, the rather unusual chest signs, and the elevated blood pressure it would 
be w'lse to have him admitted to the hospital for careful study He w'as given codeine 
for the control of Ins cough during the night and the following morning was ad- 
mitted to Scrymser House, St Luke’s Hospital 
Laboratoiy' tests of tlie patient v\ere as follows 

Urine — clear, acid, 1 024, very faint trace of albumin, no sugar Microscopically 
no casts, pus, or -red blood cells w ere seen 

Blood Kline test was negative Blood count hemoglobin 105 per cent (153 
grams), red cells 5,000,000, white cells 12,500, polj morphonuclear leukocytes 78 per 
cent, lymphocytes 18 per cent, monocjtes 3 per cent, eosinophiles 1 per cent There 
was a slight shift to the left The red cells w'ere normal in appearance 

Blood urea nitrogen 9 8 mg per 100 c c Fasting blood sugar 143 0 mg per 100 
c c Blood cholesterol 180 mg per 100 c c Blood chlorides 5 0 per cent 

The electrocardiogram showed normal sinus rhj thm, right axis deviation, auricular 
and ventricular rate 70, slightly low voltage, PR interval time 019 sec, QRS com- 
plex 008 sec, notched P-waves in all leads, T-w'aves upright in all leads. Lead IV CF 
normal 

Stereoscopic roentgenograms of tlie chest revealed an absence of lung markings 
m the entire right hemothorax except for a few fibrotic cobweb-like strands at tlie 
extreme base The upper half of the left lung field, corresponding to the left upper 
lobe, revealed the brilliancy characteristic of the absence of lung tissue, whereas the 
lower half of the left lung field, corresponding to the left lower lobe, showed increased 
markings 

Fluoroscopic examination of the chest rev'ealed a normal although somewhat 
diminished excursion of the diaphragms, tlie right having an excursion of approxi- 
mately an inch, the left approximately two inches Upon inspection in the oblique 
and lateral views no evidence of tumor mass could be seen in the mediastinum The 
heart was not enlarged 

The evidence produced by the roentgenograms came as a complete surprise This 
patient had been seen by six or eight physicians in a period of 20 years and no 
chest roentgen-rays had been taken prior to tins, in spite of the fact that in 1936 
he had been carefully studied in a large medical center in which gastrointestinal roent- 
genographic series, blood studies, basal metabolism, and otlier tests were made 

Looking at tlie case in retrospect it became clear w'h}' dyspnea on exertion w'as 
becoming more pronounced as time went by It also explained the patient’s discom- 
fort while lying on the left side at night Bj so doing he would splint the only part 
of the lung which was functioning and having no lung capacit 3 on the right he 
naturally became cyanotic and dyspneic 

It was impossible to date exactly the beginning of this disease The fact that tlie 
patient’s chest expansion at college in 1917 had been four indies suggests that it did 
not date back to that period At least, if he did have emphysema at that time it must 
have been slight 

The etiology' of this case is probably that of most cases of emphvsema 
are many theories, none of which can be proved It is true that this patient liM 
numerous respiratory infections, including pneumonia twice, m earlv' cliildhoo 
Likewise he had been a verv' heav'v' smoker all of Ins adult life and had had what he 
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termed a cigarette cough foi years It is quite piobable that excessive wear and 
tear on the alveolar walls caused by cough and partial obstruction of the bronchioles 
by mucus were the causative factors in this patient’s case The possibility of aspiration 
during one oi more of his grand mal seizuies has been considered but discarded as 

unlikely 

As soon as the loentgenogiams of the chest had been seen it seemed obvious 
that we were dealing with bullous emphysema The only other possibilities to con- 
sider were spontaneous pneumothorax and the “balloon cysts” of congenital cystic 
disease If it were the former the patient should have had severe symptoms at the 
onset of the accident He did not Likewise, the lack of mediastinal shift and the 
bilateral involvement are factors which would rule against spontaneous pneumothorax 
Also the border of the collapsed lung should be well defined in cases of spontaneous 
pneumothorax As to congenital cystic disease, a raie condition at any age, it is 
extremely rare at 41, although Wood repoited a case in a man of 43 The fact that 
symptoms m this patient were relatively recent and the fact that he remembered that 
his chest expansion in college in 1917 was four inches are against the condition’s hav- 
ing existed at that time 

The functional power of the remaining lung tissue was studied by Dr^ Dickm- 
. son, W Richards, Jr, and Dr Andre Couinand The results of these tests were as 
follows 


Lung Volumes 

Before Vaponephrm 

After Vaponephrm 

Vital capacity m liters 

2 378 

2 572 

Residual air in liters 

3 447 


Residual air X 100 

59 2% 


Total lung volume 


Maximum breathing capacity in hter/minutes 

32 2 

472 


Rate of Oxygen Removal per Liter of Ventilation m c c 

At Rest During Exercise 

41 0 (normal — 47 c c ) 45 8 (normal increase 6-7 c c ) 

Arterial Blood Oxygen Hemoglobin Saturation 


At Rest After Exercise 

942 945 


Status of Circulation during Infusion Test 

At start At End 

Venous pressure (mm HjO) 85 120 

Circulation time sec 14 

Vital capacity in liters 2205 2230 

These studies revealed a remarkable functioning power of the remaining lung 
tissue, more than we had hoped for 

Treatment presents a difficult problem Croswell and King (1933) reported 
the case of a boj' of two and a half years who had a large “balloon cyst” m his lung, 
into winch the> had injected, through the chest wall, iodized poppy seed oil They 
belieted that a bronchus opened into the cyst and that if they could obliterate this 
opening the air in the cjst would absorb and the atelectatic lung reexpand They 
turned the child oter in ^clrlous positions so that the oil would come in contact with 
all of the cjst wall A serous exudate formed, the opening e\identally w'as sealed off, 
and the lung reexpanded as the\ had hoped This patient w-as well at the end of 
two gears’ ob<5cr\ation Wood*- criticized this procedure, stating that it wvis not 
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^\lthout risk to the patient It seemed to Dr James Alexander Miller, witli -whom I 
consulted in the case, and to me that such a procedure with our patient would be 
dangerous and unwise The fact that the affair was bilateral increased the risk, 
and w'c felt that inserting a needle thiough the chest w'all into the bullous cavity might 
bring about sudden spontaneous pneumothorax w ith the death of the patient 

In view of the results of the functional lung studies it seemed possible that the 
patient with proper care might h\e for se\eral years, e\en perhaps many years, in 
reasonable comfort It was decided that he should move to Tucson, Arizona, for the 
w inter and spring months to insure clear, dr\ air, wuth the hope that tins might lessen 
tlie likelihood of respirator} infections He was instructed to avoid strenuous 
exercise and hea^'^ lifting, and was cautioned about smoking and the use of alcohol, as 
the former would act as an additional bionchial irritant and the lattei w'ould elevate 
his pulse rate and add to the load of an already ovei burdened circulation as well as 
lower his resistance This man has been a veij' lieaiy smoker for 20 years or more 
which nia\ be a factor in causing this condition A diet wdiicli w'as sufficient to main- 
tain good health but which would not increase his w'eight w'as prescribed As tlie 
patient was overweight it was felt that it was wuse for him to reduce considerably 
The diet was low m fats and carbohj drates but high in protein, vegetables, fruits and 
vitamins He w'as advised to use an abdoniinal belt wdiich increases intraabdommal 
pressure and thus ele\ates the diaphragm and increases the vital capacity Alexander 
and Kountz^-* dcMsed such a belt in 1934 and in 25 cases found that it increased vital 
capacity 39 per cent As the patient is in a position to carry out these directions, such 
hopes for his future seem witliin the realm of probable acliievement 

Summary and Conclusions 

1 Chronic obstructive emph^'sema is an insidious disease of the lungs in 
which the elasticity of the alveolar w'alls is lost, with the result that these W'alls 
rupture 

2 When the air from the ruptured alveoli is contained within the lung itself 
and covered by intact pleura the resulting cavity is known as a bulla and this 
type emphysema is bullous emphysema 

3 The probable cause of emphysema is not glass-blowing or the blowing of 
wnnd instruments but, it seems reasonable to assume, the w'ear and tear on alve- 
olar W'alls due to sudden and frequent increases in intraalveolar pressure during 
the act of coughing m patients afflicted ivith asthma, chronic bronchitis or some 
other pulmonary disease of chronic character The added factors of mucous 
obstruction in the bronchioles, and fibrous scarring and arteriolar sclerosis are 
likewise of considerable importance in the etiology 

4 A case of far advanced bullous emphysema with good functioning power 
of tlie remaining lung tissue is reported 
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A CASE OF PANCREATIC LITHIASIS ‘ 

By D B Faust, M D , F A C P , and W G Brandstadt, M D , 

Washington, D C 

Although some 113 or more cases of pancreatic lithiasis have been re- 
ported, It IS still rarely diagnosed dunng life In 1937 Hochstetter ^ was able 
to find only four cases diagnosed by roentgen-ray before operation and 30 diag- 
nosed on the operating table The rest of the reported cases have been re- 
vealed only at autopsy Since the symptoms produced are variable and quite 
unreliable, and since the stones found in the pancreas are ray-opaque, the 
roentgen-ray is our most valuable means of diagnosis in this condition As was 
pointed out by one of us (D B F ) m 1935,2 it is necessary to rule out other 
abnormal opacities found in the abdomen A cholecystogram will aid in ruling 
out gall-stones and a pyelogram in ruling out kidney stones As a further aid 
in ruling out these conditions and calcified retroperitoneal or mesenteric lymph 
nodes, fluoroscopy and films taken in the lateral and oblique positions should be 
used Pancreatic disease is to be suspected if in the gastrointestinal series there 
is a deformity and elongation of the duodenal arc 

Case Report 

W D , a colored male, 45 years old, a huckster by occupation, gave a history of 
repeated hospitalization for "stomach trouble" since 1918 The records of this hos- 
pital + revealed seven previous admissions in which abdominal distress and a chronic 
cough were the chief complaints Tiie chest trouble was described as a chronic, pro- 
ducts e cough with occasional pains in various parts of the chest The gastrointestinal 
sjmptoins consisted of constant, dull, epigastric pain with periodic attacks of rather 

* Rccencd for publication No\ ember 14, 1939 

f \\ alter Reed General Hospital, Washington, D C 
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severe epigastric pain, constipation, intolerance to coaise foods, loss of about 30 
pounds in weight, weakness and occasional vomiting He maintained that the symp- 
toms had persisted, unchanged as to severity, since 1918 About one year previously 
he had noted a model ate jaundice which lasted for about eight months, but during this 
time there was no change in the character or seventy of Ins other symptoms At the 
time of his last admission, approximately six years previously, he had complained of a 
dull aching and dragging pain in the epigastrium, radiating to the hypochondnum bi- 
laterally, not related to ingestion of food 

Physical examination revealed a poorly nourished male weighing 112 pounds, 
with a few inconstant coarse rales in both lungs, moderate enlargement of the liver, 
moderate tenderness over the gall-bladder on deep palpation, associated with some 
muscular resistance in this legion Many teeth were missing and there was a mod- 
erate kyphosis 

Tentative diagnoses of chronic bronchitis, chronic gastritis and cirrhosis of the 
liver were made 

Before completion of the studies it was noted that while in the hospital he was 
subject to irregular attacks of acute epigastric pain not related to food or to evacua- 
tion of the bowel, and not relieved by alkaline powders or by enemata Between at- 
tacks he was quite cheerful, but during the attacks his facial expression was one of 
intense pain At times he would bend sharply forward grasping the epigastrium with 
both hands, and at other times he would lean over the bed and groan Muscle guard 
was a constant finding in the upper abdomen, but during the attacks there was true 
rigidity 

The survey revealed moderate cloudiness of both maxillary sinuses, a poorly func- 
tioning gall-bladder, a bizarie but rather constant deformity of the duodenal bulb and 
a normal barium enema It was on the films of the gastrointestinal series that a 
solitary calcified nodule in the liver, as well as fine and medium-sized calcified areas 
in the region of the pancreas, were first noted Later films of the abdomen including 
lateral and oblique views fixed the position of the multiple, small calcified areas as 
being in the pancreas Urine, feces, sputum and blood examinations were all essen- 
tially normal Blood Wassermann and Kahn, gastric fractional analysis, blood sugar, 
bromsulphalein, glucose tolerance, electrocardiogram, roentgen-ray of the chest and 
proctoscopic examination were all within the normal range The icterus index was 10 
Careful observation on the ward later disclosed that the attacks of epigastric pain 
were definitely related to meals m that even the smell or the sight of food would in- 
duce the pain It was further noted that if he ate rapidly he Could sometimes eat 
most of his tray before the onset of acute pain Because of the associated gall- 
bladder disease and the severity of tlie attacks, surgery was advised, but it was re- 
fused and the patient was discharged from the hospital unimproved, with a diagnosis 
of pancreatic hthiasis based on clinical and roentgen-ray findings 

About 18 months later he had an attack of agonizing pain which caused him to 
writhe on the floor and he -vvas rc-adinitted to this hospital Examination revealed 
extreme tenderness associated with moderate rigidity and rebound tenderness in the 
midepigastnum He readily consented to operation On exploration gall-bladder ad- 
hesions were released The gall-bladder w^as otherwise normal The pancreas w'as 
enlarged to about fi\e times the normal size, indurated, and so distended that the usual 
lobulatcd appearance was obliterated The surgeon w'as unable safely to expose the 
head of the pancreas except posterior to the first portion of the duodenum At this 
point the pancreas was incised and one small, very white calculus removed Many 
calculi in the tenmnal ducts could not be remoied Biopsy showed no malignancv 
The coiualcscencc was smooth The patient’s appetite improved and he gained over 
20 pounds m six weeks About 10 weeks after operation there w'as a sudden return 
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of his pain which we attributed to a blocking of the main pancreatic duct witli another 
stone We do not believe that when the stones are distributed as they are in tins case 
there is any hope for perniaiient cure, but will recommend anothei trial' at surgery 

This case presented no exception m the elusiveness and inconstancy of the 
symptoms and findings during prolonged and repeated examinations The most 
common and constant symptom in this case was epigastric pain, not related to 
meals at first but later caused by the sight or smell of food 
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THE FEMALE HORMONES 

Because theie is still much misapprehension as to the conditions in which 
these hormones are effective and as to then limitations, a brief authoritative 
discussion of the available pertinent facts concerning them seems desirable 
The following summary has been prepaied by Di Elmer L Sevringhaus 
and IS published as an editorial in order to help towaid a cleaier understand- 
ing and more intelligent use of these preparations 

The hormones which are distinctively female are the estrogens and 
progesterone The first group includes estradiol (the most potent), estrone 
(next in potency but more commonly known and used), and estriol (still 
less potent) There are also a large number of similar compounds which 
are of biological significance in limited situations but of little importance to 
the clinician The synthetic estrogen, stilbestrol, must be kept in mind from 
a tlierapeutic point of view Progesterone, product of the corpus luteum, is 
unique and there are no similar naturally occurring compounds of signifi- 
cance 

Physically these compounds are all solid, waxy materials, called steroids, 
which are very poorly soluble in water but more soluble m alcohol and oils 
The water solubility of estrone is 2 mg per liter, or 20 international units 
per c c , which is somewhat greater than the highest concentrations of the 
hormone found in any tissues or body fluids For therapeutic purposes the 
greater solubility in oils, above 10,000 international units per c c , is of real 
importance Perhaps this solubility in oils has something to do with the 
distortions of reproductive function which occur in obesity and which are 
often relieved by weight reduction alone 

Chemically these hormones are closely related, as derivatives of a rather 
complicated polycyclic compound, pregnane The same statement applies 
to the male hormone, testosterone, to the hormone molecules derived from the 
adrenal cortex, and to a number of other biologically active substances, some 
in the field of food materials, others of drugs The chemical tests for iden- 
tification of any one of these compounds are involved, and the color reac- 
tions are usually not specific enough for identification of any one as distinct 
from another The assay by means of biological reactions is similarly spe- 
cific only in the sense of identifying a compound which is purified from the 
others of similar activity so that its activity per mg can be determined In 

Summary of a lecture delivered before the American College of Physicians, April 22, 
1942, at St Paul, Minnesota 

For further details regarding these hormones, readers are referred to (1) Allen, E, 
Danforth, C H , and Doisy, E A Sex and internal secretions, second edition, 1939, Wil- 
and Wilkins, Baltimore, and (2) Glandular physiology and tlierapy, second edition, 
1942, American Medical Association, Chicago 
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the body estradiol is most active, it is easily changed to estrone, probably 
in the liver, and then to estriol Only these latter two compounds occur in 
significant amounts in the urine, and tlien only somewhat less than 10 per 
cent of the original material is so found The fate of the rest of the estra- 
diol IS still unknown Progesterone is converted in the body to pregnandiol, 
which is then conjugated largely with glycuromc acid, for urinary excretion 
Even this process cares for only an uncertain although large fraction of the 
progesterone Other metabolic products of progesterone have not been 
identified 

The sources of all these ovarian hormones include the ovaries, and dur- 
ing pregnancy the chorionic tissues as well Estrogens appear to come from 
all parts of the ovaries, the progesterone probably from the transformed 
luteal cells only The quantitative aspects of this secretion are known in 
only the roughest way, owing to the lability of the compounds, the lack of 
knowledge of all end products, and the unmet need for specific methods for 
determining any one of the estrogens in the presence of the others 

Estrogens as a group are stimulants of tissue growth, with effects most 
marked in the myometrium, endometrium, vaginal epithelium, and mammary 
ducts The other activities include stimulation of rhythmic contractions 
in the uterus and Fallopian tubes, relaxation of the muscles in blood vessels, 
the stimulation of the secondary sex characters, and a reflex activity upon 
the anterior pituitary This latter effect is a composite of stimulation of 
the pituitary by brief application of moderate amounts, and inhibition of 
pituitary function by sustained exposure to large amounts of estrogen The 
variations in the amounts of pituitary and estrogenic hormones are thought 
to be fundamental factors in the control of rhythmic action of the ovaries 
The quantitative laws cannot yet be formulated 

Progesterone induces relaxation of myometrial contractions, reduces 
the sensitivity of the uterus to posterior pituitary hormone, interrupts the 
effect of sustained estrogenic secretion on the uterus, but most important 
of all progesterone induces the transformation of endometrial glands from 
the type known as proliferative to that called progestational (secretory for 
mucin, glycogen, and possibly fat) Progesterone is also the stimulant to 
development of mammary acini preparatory to lactation 

Diagnostic procedures are directed to identify the presence of these two 
types of hormone, and to determine the amounts active Histories of pa- 
tients will show the presence of estrogens, but nothing short of pregnancy 
will prove progesterone Tissues obtained by biopsy or curette from the 
endometrium will show estrogens or progesterone, and will give a roughly 
quantitative measure of the activity Microscopic study of vaginal cells, 
obtained b) smear technic, furnishes a better quantitative gauge of estrogens, 
but so far it tells nothing about progesterone Urinary examination for 
pregnandiol is a chemical check on progesterone with quantitative signifi- 
cance of fair reliability The use of assays of blood and urine for these 
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hormones, b}' either biological or color tests, is still a fascinating problem 
for use in investigative clinics alone 

Therapeutic uses of estrogen include ( 1 ) stimulation of development in 
cases with infantilism, amenorrhea, or hj^poplasia of the genitalia or breasts 
This use is questionable, for it is prone to leave the ovaries less active than 
before, certainly not more active and able to carry on reproductive function 
(2) Relief from dysmenorihea may occur at times when the cause is a hypo- 
plastic uterus Such use is not fiequently successful (3) Treatment of 
sterility by estrogens is empirical, has little evidence to support it, and there 
may be risks (4) Rapid maturing of the juvenile or infantile vaginal 
mucosa induced by estrogens leads to cure of gonorrheal vaginitis when this 
occurs before puberty A similar phj siological process is utilized in ob- 
taining relief from the distress of senile vaginitis (5) The chief benefit 
obtained from estrogenic therap}' is relief from the autonomic and psychic 
symptoms of the climacteric It is to be prescribed in doses adequate to 
achieve the relief, without regard to the inhibitory action on the anterior 
pituitary Upper limits on dosage are indicated by restoration of bleeding, 
or uncomfortable stimulation of the breasts or of libido 

Progesterone therapy is helpful in repeated abortion, perhaps also early 
m threatened abortion Dosage is still uncertain, but should be 1 mg or 
more frequently repeated ^lenorrhagia may be interrupted at times by 
use of progesterone in large doses At times certain types of amenorrhea 
may respond to progesterone if the amenorrhea is dependent on a rather 
steady secretion of estrogens Use of progesterone in the treatment of 
painful breast swelling is still being tried out 

The following methods of administering these hormones are available 
(1) Oily solutions may be given intramuscularly, employing estrone, estra- 
diol as the propionate, the relatively crude estrogenic substance, stilbestrol 
and Its derivatives, and progesterone (2) Probably all these might be given 
by vaginal suppositories, but this is done now only with estrogens in treat- 
ing vaginitis (3) Inunction of any of these compounds m oils, ointments, 
or 111 alcoholic solution is feasible, and is of real interest m estrogens for 
climacteric control (4) Implantation of pellets under the skin for pro- 
longed absorption is interesting, but probably not of permanent importance, 
since oral use is so easy. (5) Orally estradiol is not an economical form 
of tlierapy, but estrone or estrogenic substances may be used m this way 
profitably Doses should be divided into one or more portions daily for 
most efficient use Stilbestrol owes its great advantage to its low rate of 
destruction when given oralty The preparation pregnenmolone, a sjmthetic 
substitute for progesterone, has some possible future as an orally active 
substance which produces progestational effects It cannot be evaluated yet 

Elmer L SE\TtiNGHAUS 
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Tnne and the Physician By Lewellys F Barker, MD 350 pages, 235 X 155 
cm G P Putnam’s Sons, New York 1942 Price, $3 50 
This IS the engaging life story of the much honored and travelled physician. Dr 
Lewellys F Barker Aside from being of value in giving us a picture of the eminent 
physician himself, the book adds to chronicles of the Medical School and hospital of 
the Johns Hopkins, University Much of the author's personal philosophy flavors the 
book throughout Dr Barker has been a ^pioneer in giving proper emphasis to the 
importance of studying functional nervous disorders in conjunction with the practice 
of internal medicine 

Physicians as a group, and more particularly those physicians who are or have 
been associated with the Johns Hopkins Hospital, will find the book an absorbing ac- 
count of Dr Barker’s own life, as well as an intimate record of the early days of the 
hospital 

J E S 

The Fundamentals of Nnti ition By Estelle E Hawley, Ph D , and Esther E 

Maurer-Mast, M D 477 pages , 25 5 X 16 5 cm Charles C Thomas, Spring- 

field, Illinois 1940 Price, $5 00 

This book should be extremely valuable to physicians and dietitians It is a clear, 
concise discussion of nutrition supplemented by convenient, practical tables, charts, 
ample reference lists and bibliographies 

Section I is a clear explanation of metabolism and modern methods of measuring 
it There are tables for calculating surface area and basic metabolic rate, and deter- 
mining the probability of normality 

Section II deals with the fundamentals of nutrition, discussing briefly but ade- 
quately the importance of the various foodstuffs, the method of calculating the energy 
requirement, the normal diet and some very practical suggestions for planning low 
cost meals A long list of references is included at the end of this section, should the 
leader wish further to investigate the subjects A similar list of references follows 
each section 

Section III contains a number of articles on diet therapy written by different 
physicians They cover practically every condition in whicli diet is used as a thera- 
peutic measure, and each article is followed by a summary of the general principles of 
the dietary treatment 

Section IV on diet planning contains a well constructed table of 100 calorie por- 
tions which gives the weight, the grams and calories of protein, fat and carbohydrate, 
the Mtamin content in International Units for all except C which is given in milli- 
grams, and G (B.) given in S-B Units, the mineral content in grams for eight min- 
erals, the acid or base excess in terms of c c normal solution, and uric acid There 
arc explicit directions for using this table There is a chapter on the calculation of 
diets and a table showing equivalents for interchanges in special diets A table on the 
potassium content of foods is included in which the foods are divided into 12 groups 
according to their potassium content A table on the cholesterol content of foods con- 
tains se\cn groups vhich should aid in planning diets for gall-bladder disease There 
is an excellent summary of adjustments of the normal diet to meet specific therapeutic 
needs Tins table should make the planning of special diets easier for physician, 
nurse or dietitian A table on the approximate quantity jield from one pound of 
common foods should be useful to the person who helps a patient plan a budget diet 
Section V is an appendix which is extremely valuable for the collection of in- 
fonintion on food which it contains There are directions for e\aluating the nutri- 
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tional status of a patient, including an outline for tlie nutritional history and 
definite laboratorj nietliods of studying vitamins with lists of equipment needed A 
part of tlie appendix devoted to milk gives the composition of milks of various mam- 
mals and standards for grading milk A discussion of vitamin products includes a 
summary' of costs, potency and dosage which should be extremely valuable to the phy- 
sician The appendix includes a number of recipes and food suggestions for special 
conditions — recipes for the use of glandular meats, for foods without wheat, milk or 
eggs There are some special diet instruction sheets and a list of biologic food groups 
This volume is well indexed and should be an excellent aid to the phj'sician who 
wants a ready reference on nutrition It is not a large volume, but the information is 
extremely \\ ell chosen and arranged for use 

F J 

Sut gcry of the Ambulato}y Patient By h Kraeer Ferguson, AB,MD,FACS, 
Section on Fractures by' Louis Kaplan, AB,MD,FACS 923 pages, 16 X 
23 5 cm J B Lippincott Co , Philadelphia 1942 Price, $10 00 
Surgery' of the Ambulatory Patient succeeds, in large measure, m placing at the 
disposal of the medical profession a book tliat gives useful information regarding the 
ambulatory patient, whetlier the reader be a general practitioner, a beginner in sur- 
gery, or an advanced student in tlie surgical field In addition, the undergraduate stu- 
dent in medicine may' find many' informative chapters between its covers sucli as those 
on bandaging, dressings, inflammation, chemotherapy, lymphangitis, etc The prac- 
titioner in other fields may' gain valuable information on many subjects such as the 
eye, ear, hemorrhage from tootli extraction, torticollis, bursitis, painful joints, painful 
badcs and a host of other conditions that cannot easily be picked up m any otlier single 
textbook Many subjects are discussed, how'ever, that, m my opinion, should not be 
interpreted as ambulatory' conditions, and tlie definitive treatment in numerous cases 
illustrated should be instituted only while tlie patient remains for a few days m a 
general hospital 


T B A 
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As of July 1, 1942, the following physicians who aie Fellows oi Associates of 
the American College of Physicians are on active duty m the armed forces of their 
country 


Gordon A Abbott 

Louis F Bishop, Ji 

W Osier Abbott 

Everett 0 Black 

Conrad Acton 

Staige D Blackfo. d 

Walter P Adams 

Clifford G Blitch 

Carl R Ahroon, Jr 

Rankin C Blount 

George A Alden 

Charles A Bohnengel 

Edward L Alexander 

Joseph G Bohorfoush 

Ralph I Alford 

Frank R Borden 

William H Allen 

Raymond J Borer 

Stanton T Allison 

Edward L Bortz 

James B Anderson 

Toe P Bowdoin 

John B Anderson 

Albert G Bowei 

Otis L Anderson 

Douglas Boyd 

Walter M Anderson 

Aubrey L Bradfoid 

Cecil L Andrews 

Alonzo F Brand 

Jere W Annis 

Wayne G Bi andstadt 

Irving L Applebaum 

Kenneth A Brewei 

Charles P Archambeault 

Leon Brombeig 

Harry G Armstrong * 

Daniel N Brown 

James E Ash 

Ernest W Brown 

George F Aycock 

Omar J Bi own 

John T Aydelotte 

Samuel MeP Browne 

Theodore L Badger 

James G Bruce 

Clyde W Brunson 

George Baehr 

Bert M Bulhngton 

Walter H Baer 

Benjamin Burbank 

Crawford N Baganz 

George G Burkley 

M Herbert Barker 

Thomas W Burnett 

Clarke H Barnacle 

Charles S Butler 

Walter M Bartlett 

George C Beach 

Joseph B Cady 

Sim F Beam 

Lee D Cady 

Coleridge L Beaven 

Russell J Callandei 

Qarcnce R Bell 

George R Callendet 

Robert A Bell 

George W Calver 

Dudley W Bennett 

Richard B Capps 

John T Bennett 

A Albert Carabelli 

Thomas W. Bennett 

Arturo Carbonell 

Otis 0 Benson, Jr 

Earl C Carr 

Edmund H Berger 

Hubert H Carroll 

J Ed\\ ard Berk 

Leon D Carson 

Qiarles K Bcrle 

Martin G Carter 

Reuben Berman 

Elmer T Ceder 

Clifford A Best 

Frederick Ceres 

Edward G Billings 

Francis H Cliafcc 

Charles T Bingham 

Donald T Chamberlin 

Benjamin J Birk 

John H Chambers 
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Kennetli W. Chapman 
Sidney L Chappell 
Herman 1 \I Chesluk 
Edward P Childs 
Roger M Choisser 
George D Qiunn 
Artliur C Clasen 
Henry C Coburn, Jr 
Samuel Cohen 
Sander Cohen 
Raphael J Condrj' 
William F Confair 
Charles H Conley, Jr 
El erett L Cook 
Sterling S Cook 
Ben H Cooley 
Elias E Cooley 
Alexander T Cooper 
Virgil H Cornell 
William P Corr 
William E Costolow 
James E Cottrell 
Wesley C Cox 
Harold O Co2b3' 
Charles F Craig 
Gilbert O Crank 
James P Crawford 
P Thurman Crawford 
Paul M Crawford 
Neil L Crone 
John M Cruikshank 
Hugh S Cumming 
Hatch W Cummings, Jr 

Winfred P Dana 
Donald H Daniels 
Worth B Daniels 
Joseph R Darnall 
Raymond O Dart 
Lowrey F Davenport 
William W Davies 
John K Davis 
Robert G Davis 
Thomas R Dawber 
Murray DeArmond 
Elbert DeCoursey 
John S Denholm 
Oswald E Denney 
E Rankin Denny 
Harold A Des Brisaj' 
John Dibble 
Paul F Dickens 
Frank H Dixon 
Henry L Dollard 


Robert D Donaldson 
Henry C Dooling 
Thomas O Dorrance 
Alexander S Dowling 
George B Dowling 
Charles McC Downs 
Eugene H Drake 
Morns L Drazin 
Waldemar C Dreessen 
Glenn E Drewyer 
LeRoy B Duggan 
Thomas F Duhigg 
Arthur W Dunbar 
Robert E Duncan 
George C Dunham 
Edgar M Dunstan 
John M Dyson 

Hamblen C Eaton 
George M Edwards 
Joseph C Edwards 
Nathan H Einhorn 
Kendall A Elsom 
Gouverneur V Emerson 
Eugene C Eppinger 
Irving Ershler 
Earl F Evans 
David W Exley 

Guy H Faget 
J Vincent Falisi 
Paul S Fancher 
Thomas J Fatherree 
Daniel B Faust 
Robert H Felix 
E Minton Fetter 
Ferdinand Fetter 
Meyer H Fineberg 
James B Fisher 
Luther I Fisher 
Thomas Fitz-Hugli, Jr 
Ralph G Fleming 
William D Fleming 
Don D Flickinger 
Robert H Flinii 
Charles A Flood 
James H Forsee 
Albert D Foster 
George B Foster, Jr 
Stuart O Foster 
William B Foster 
Frederick H Foucar 
Everett C Fox 
Leon A Fox 
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Richard France 
Arden Freer 
Sanford W French 
Chester S. Fresh 
Victor K Funk 
William H Funk 

Arthur R Gaines 
Lawrence B Gang 
Leon L Gaidner 
Stuart N Gardner 
Rolland R Gasser 
Lawrence E Geeslin 
Ernest R Gentry 
Cleon J Gentzkow 
William S George 
Mark Gerstle, Jr 
William T Gibb 
■‘'James O Gillespie 
Hugh R Gilmore, Jr 
Harold I Ginsberg 
Edgar G Givhan, Jr 
A Allen Goldbloom 
Frederick Goldman 
Harold H Golz 
Benjamin E Goodrich 
Burgess L Gordon 
Eddie M Gordon, Jr 
Harold Gordon 
William H Gordon 
M Leonard Gottlieb 
Kenneth G Gould 
G Philip Grabfield 
William D Graham 
Ben E Grant 
Brooks C Grant 
Ghent Graves 
John A C Gray 
Percival A Gray, Jr. 
Frederick C Greaves 
Eugene W Green 
Mack M Green 
Mer\ in E Green 
Edward B Grossman 
John B Grow 

Edgar F Haines 
Augustus A Hall 
James W Hall, Jr 
Wilham M Hall 
William W Hall 


William R Hallaran 
Harley J Hallett 
Phillip Hallock 
Lawrence J. Halpin 
Harry Halprin 
James L Hamilton 
Robert M Hardaway 
Robert D Harden 
William W Hargrave 
Maurice Hardgrove 
John Harper 
Harold J Harris 
Forrest M Harrison 
W Lee Hart 
Paul Hayes 
James F Hays 
Michael G Healy 
Arthur O Hecker 
Oswald F Hedley 
John H L Heintzelmaii 
Standiford Helm 
Max W Hemingway 
James J Hennessy 
Vincent Hernandez 
Ford K Hick 
Franklyn C Hill 
Walter H Hill 
Charles C Hillman 
Clifton K Himmelsbach 
Aithur P Hitchens 
Robert E Hobbs 
Herman S Hoffman 
Bartliolomew W Hogan 
Rufus L Holt 
Ralph H Homan 
F Redding Hood 
Ralph C Hoyt 
Edward G Huber 
John D Hughes 
Edgar E Hume 
W Byrd Hunter 

Ebner H Inmon 
Merritte W Ireland 
Cullen W Irish 

Waddie P Jackson 
Irving W Jacobs 
Walter S Jensen 
Henry J John 
Augustus B Jones 
Robert H Jordan 


* Missing in action 
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Allen I Josey 
Benjamin Juliar 

Warren F Kalile 
Paul E Keller 
Frederick Kellogg 
LeMoyne C Kelly 
Paul S Kemp 
Charles B Kendall 
Richard A Kern 
Baldwin L Keyes 
Hugh E Kiene 
Floyd V. Kilgore 
Robert C Kimbrough, Jr 
Clarion R King 
S Edward King 
William D King 
Dunne W Kirby 
William W Kirk 
Charles L Kirkpatrick 
Jacob J Kirshner 
Roland N Klemmer 
John G Knauer 
Albert P Knight 
James E Knighton, Jr 
Lawrence Kolb 
Arthur M Kraut 
Joseph R Kriz 
Milford T Kubin 
Harold J Kullman 
Heinz Kuraner 

Oza J LaBarge 
L Rush Lambert 
Frederick R Lang 
Louis B Laplace 
Howard F Lawrence 
Dwight Lawson 
James P Leake 
William H Leake 
Albert T Leatherbarrow 
Charles L Leedhara 
Sidney Leibowitz 
Harry D Leitaoff 
Noble D Leonard 
Ralph U Leser 
Roy J Leutsker 
Harold D Levine 
B Oliver Lewis 
Seaborn J Lewis 
John F Lieberman 
How ard A Lindberg 
David E Liston 
Emmett B Litteral 


Philip H Livingston 
Putnam C Lloyd 
Victor W Logan 
Robert B Logue 
Don Longfellow 
George Lorenz, Jr 
C Ray Lounsberry 
John W P Love 
Julian Love 
Adolph B Loveman 
Charles F Lowry 
Robert H Lowry 
Harold C Lueth 
George F Lull 
Harold D Lyman 

Roger D Mackey 
Alexander R MacLean 
Robert K Maddock 
Patrick S Madigan 
James C Magee 
Hertel P Makel 
William R Manlove 
Alexander Marble 
David M Marcley 
Shelley U Marietta 
Albert G Markel 
John I Marker 
Dean W Marquis 
Norval M Marr 
Leslie B Marshall 
Walter B Martin 
Horace P Marvin 
Neely C Mashburn 
Arthur M Master 
F A L Mathewson 
Milton J Matzner 
John R S Mays 
John M McCants 
Donald McCarthy 
James L McCartney 
William U McClenahan 
George W McCoy 
Frederick L McDaniel 
Shaw McDaniel 
William O McDonald 
Ernest G McEwen 
A Park McGinty 
Ross T Mclntire 
Alva B McKie 
Edward P McLarney 
Christopher J McLoughhn 
H Easton McMahon 
Delbert H McNamara 
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John P McVay 
Douglas H Mebane 
John W Meehan 
William B Meistei 
Kent C Melhorn 
Joseph A Mendelson 
Murlin P Merryman 
Paul R Meyer 
Francis R Meyeis 
H Clay Michie 
William S Middleton 
Raymond E Miller 
Tate Miller 
Nathan T Milliken 
Lawrence T Mmish, Jr 
Samud Mirsky 
W Grady Mitchell 
William J Mitchell 
A Mogabgab 
Henry A Monat 
Howard H Montgomery 
Hugh Montgomery 
George B Moore, Jr 
Hugh J Morgan 
John R E Morgan 
Carlyle Morris 
Albert T Morrison 
Charles S Mudgett 
Charles R Mueller 
William P Mull 
William C Munly 
F F Murdoch 
Wilhs A Murphy 

Walter L Nalls 
Kenneth R Nelson 
Lloyd R Newhouser 
William J Norfleet 
Irivm L V Norman 
Edgar W Norris 
Jack C Norris 
Edward A No>cs 
Robert B Nyc 

Harrj C Oard 
Oe\ e C Odom 
Harr> D Offutt 
Adolph T Ogaard 
Dan C Ogle 
Bertram H. Olmsted 
Richard E Olsen 
William F Osscnforl 
Arthur I. Ostcrman 
Forrest R Ostrander 


Henry F Page 
Sol S Parent 
Christopher Parnall, Ji 
Thomas Parran 
Ernest H Parsons 
John W Parsons 
Emmet F Pearson 
Victoi L Pellicano 
Walter J Pennell 
Dickinson S Peppei 
Edwin Peterson 
Horace Pettit 
Francis D Pierce 
Henry C Pillsbury 
Maurice C Pmeoffs 
Frank L Plead well 
William C Pollock 
Everett B Poole 
Wallace L Poole 
John R Poppen 
Ross J Porritt 
John M Portei 
Ralph E Porter 
Frederick C Pottei 
Luther R Poust 
Frank K Power 
William L Poweis 
Lester L Pratt 
Frank L Price 
Francis W Pruitt 

Frank B Queen 
Richard Z Query, Jr 
Herbert L Quickel 
James W Quinlan 

Robert B Radi 
Harold E Ragle 
William O Ramey 
Hilton S Read 
Robert A Reading 
Edward U Reed 
Eugen G Reinartz 
Anthony E Reymont 
Charles R Reynolds 
William F Rice 
Edgar M Ricen 
Murray L Rich 
Earl Richison 
Paul Richmond, Jr 
Joseph R Ridlon 
Charles E Riggs 
Edward C Rmck 
Edw in L Rippj 
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Edwin H Roberts 
Lyle J Roberts 
David L Robeson 
Albert H Robinson 
Harold A Robinson 
Louis H Roddis 
Clarence W Ross 
Perceval S Rossiter 
Henrj' A Rotlirock, Jr 
James W H Rouse 
Leonard G Rowntree 
Ow'en Royce, Jr 
John C Ruddock 
Henry I Russek 
Albert E Russell 
Nelson G Russell, Jr 
Iheodore B Russell 

Clement F St John 
Charles W Sale 
James J Sapero 
IMilton S Saslaw 
Newton T Saxl 
Natlian Scliaffer 
Emmett L Sdiield 
George F Schmitt, Jr 
S Stanley Sclineierson 
Sidne)' Sclinur 
Otis B Sdireuder 
^lark P Scliultz 
Irw'in C Schumacher 
George Schwartz 
Seymour C Sclwvartz 
Raymond E Scott 
William H Sebrell, Jr 
Edward G Seybold 
Louis B Shapiro 
Thomas P Sharkey 
Qiristopher C Shaw' 
James R Shaw 
William L Sheep 
Samuel A Shelburne 
John M Sheldon 
William M Sheppe 
Charles L Short 
James J Short 
John W Shuman, Sr 
Joseph F Siler 
William M Silliphant 
James S Simmons 
Howard N Simpson 
Walter M Simpson 
Charles G Sinclair 


George A Skinner 
John W Skinner 
George W Slagle 
Robert F Sledge 
Walter C Smallwood 
Donald S Smith 
Eben E Smith 
Frederick C Smith 
Hugh P Smith 
Jerome F Smitli 
Kenneth McL Smith 
Lloyd L Smith 
O Norris Smith 
William L Smith 
Robert F Solley 
James W Sours 
Robert H Southcombe 
Thomas N Spessard 
Aaron A Sprong 
Edson H Steele 
Alfred Stengel, Jr 
Richard P Stetson 
Franz H Stewart 
John Stites 
Edward R Stitt 
Andrew B Stockton 
Dar D Stofer 
Emile G Stoloff 
Cyrus W Strickler, Jr 
Frank P Strome 
Eugene S Sugg 
Leonard N Swanson 
Alvin R Sweeney 
Edward V Swift 
Edwin C Swift 

George W Tajdor 
Gurney Taylor 
James S Taylor 
James G Telfer 
Carl W Tempel 
Robert T Terry 
Griffith E Thomas 
Henry M Thomas, Jr 
Robert E Thomas 
Ralph M Thompson 
William A Thornhill, Jr 
Edwin T Thorsness 
Artliur Tiber 
R Carmichael Tilghman 
Thomas H Tomlinson, Jr 
Walter L Treadway 
John W Trenis 
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George C Turnbull 
William H H Turville 
J Russell Twiss 

Joseph B Vander Veer 
Edward B Vedder 
Walter A Vogelsang 

J Franklin Waddill 
Don C Wakeman 
Frank B Wakeman 
Albert W Wallace 
C Stewart Wallace 
Eugene L Walsh 
Arthur B Walter 
Charles H A Walton 
Robert L Ware 
Otis S Warr 
Leon H Warren 
Richard N Washburn 
Chailes E Watts 
Edward T B Weidner 
Samuel A Weisraan 
John M Welch 
GuyW Wells 
Oliver C Wenger 
Winthrop Wetherbee, Jr 
R James Wharton 
Daniel W Wheeler 
Arthur E White 
Edward C White 


Joel J White 
Samuel A White 
T Preston White 
Ely L Whitehead 
Hugh G Whitehead, Jr 
M Richard Whitehill 
Joseph H Whiteley 
William W. Wickersham 
Francis W F Wieber 
Carl H Wies 
Otis Wildman 
Edward A Wilkerson 
John H Willard 
Alton F Williams 
John M Willis 
Frank W Wilson 
George C Wilson 
Paul W Wilson 
Waltei J Wilson, Jr 
Donald J Wolf i am 
Sidney E Wolpaw 
John C Woodland 
Thomas D Woodson 

Asher Yaguda 
Chailes T Young 
Dwight M Young 
Frank W Young 

Edwin E Ziegler 
J La Monte Zundell 


Additions to this list will be published periodically 


New Life Member of the College 

Dr Clayton B Ethridge, F A C P , Washington, D C , became a Life Member of 
the American College of Physicians on June 2, 1942 


We gratefully acknowledge receipt of die following gifts donated to the College 
Library of Publications by Members . 

Walter H Baer, F ACP, Captain, (MC), U. S Army — 1 reprint. 

Dr Jason Engels Farber (Associate), Buffalo, N Y — ^ reprints; 

Dr T Lyle Hazlett, F A C P , Pittsburgh, Pa — 3 reprints , 

Dr Archibald L Hoyne, F A C P , Chicago, III — 14 reprints. 

Dr Vincent W Koch, F A C P , Janesville, Wis — 1 reprint. 

Dr. Paul J Lewis, F A C P , Yakima, Wash — 1 reprint. 

Dr Walter B Martin, F A C P , Norfolk, Va — 4 reprints. 

Dr Oscar O Miller, F A C P , Louisville, Kj — 1 reprint , 

Dr Louts Bonner Owens, FA CP, Cincinnati, Ohio — 1 reprint. 

Dr Robert C Page, F ACP, Mount Vernon, N Y — 3 reprints , 

Dr C Graham Reicl (Associate), Charlotte, N C — 8 reprints. 
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Dr Abraham Rudy, F A C P , Boston, Mass — 17 reprints. 
Dr Leon Schiif, F A C P , Cincinnati, Ohio — 1 reprint , 

Dr Samuel Weiss, F A C P , New York, N Y — 3 reprints 


Dr Charles F Tenney Elected Regent 

Dr Charles F Tenney, F A C P , New York City, has been elected a member of 
the Board of Regents of the College to fill the vacancy caused by the elevation of Dr 
Ernest E Irons to the office of President-Elect Dr Tenney will serve until the next 
regular election 

Dr Tenney has served several years as the College Governor for Eastern New 
York, a district in which the duties of tlie Governor are probably heavier than any- 
where m the nation His successor as Governor for Eastern New York will be 
named m the near future • 


Regional Meeting or Nebraska Members 

An informal Regional Meeting of Nebraska members of tlie College was held 
June 3, 1942, at the Omaha Club, Omaha, Nebr, under the Chairmanship of Dr 
Warren Thompson, Governor for Nebraska While the meeting was partially of a 
social character, it was utilized as a discussion meeting of problems affecting the 
College, witli special reports from members who have taken A C P postgraduate 
courses during the past year and those who were in attendance at the Annual Session 
of the College in St Paul 

Altliough a large part of the attendance at this meeting came from the local mem- 
bership, all outstate members were invited, and a fairly good number attended Every 
member who was present at the St Paul Session took part in the local informal pro- 
gram of discussion on clinics, panels, interesting papers and on postgraduate courses 


Regional Meeting of the College Members in Mississippi 

During the meeting of the Mississippi State Medical Association Fellows and 
Associates of tlie American College of Physicians in Mississippi held their first re- 
gional meeting at a luncheon at the Robert E Lee Hotel, Jackson, May 13, 1942, under 
tlie Governorship of Dr John G Archer, F A C P , Greenville 

The guest speakers at this meeting were Dr Fredrick A Willius, F A C P , 
Rochester, Minn , and Dr Ralph Bowen, F A C P , Houston, Tex Dr Willius spoke 
on “The Frequent Abuses of the Electrocardiogp-aph” and Dr Bowen spoke on 
“Allergy ” Dr Douglas D Baugh, F A C P , Columbus, Miss , was in charge of the 
program and led a round table discussion 

Of tlie nineteen College members in the State of Mississippi, twelve were present 
at this luncheon meeting It was decided that the Mississippi members of the College 
would hold a regional meeting each year during the meeting of their state medical 
association 


American Gastro-Enterological Association Holds Forty-Fifth Annual 

Meeting 

Under tlie Presidency of Dr Russell S Boles, F A C P , Philadelphia, tlie Ameri- 
can Gastro-Enterological Association held its forty-fifth annual meeting at Atlantic 
City, June 8-9, 1942 One of the highlights of tlie session was the presentation of 
the Fnedenwald Medal to Dr Max Einhorn, F A C P , of New York City, the presen- 
tation being made by Dr William Gerry Morgan, M A C P , of Washingrton 
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This Association has a total of 188 members, of all classes, of which 112 are 
Fellows and 8 are Associates of the American College of Physicians Of its Officers 
during the past year, all but one are Fellows of the College, including Dr Sara M 
Jordan, Boston, 1st Vice President, Dr A H Aaron, Buffalo, 2nd Vice President, 
Dr John G Mateer, Detroit, Treasurer; Dr Julian M Ruffin, Durham, Recorder, 
Dr J A Bargen, Rochester, Minn, Secretary, Dr Ernest H Gaither, Baltimore, 
and Dr A C Ivy, Chicago, Members of the Council , Dr Walter L Palmer, Chicago, 
Dr Henry L Bockus, Philadelphia, and Dr John M Blackford, Seattle, Committee 
on Admissions Thirty-one places on the Atlantic City program were filled by Fel- 
lows or Associates of the College 

Under the Presidency of Dr W Paul Holbrook, F A C P , Tucson, the Arizona 
State Medical Association held its annual meeting in Prescott, May 25-30, 1942 
Among the guest speakers were 

Dr Walter Bauer, F A C P , Boston, Mass — “Arthritis” , 

Dr Noble Wiley Jones, F A C P , Portland, Ore — “Arteriosclerosis ” 


Dr Jay M Garner (Associate), Winnetka, 111, spoke on “Interesting Procto- 
scopic Observations in Color” at a meeting of the Institute of Medicine of Chicago, 
May 22, 1942 Dr Andrew C Ivy, F A C P , Chicago, 111 , presided 


Dr Lee R Woodward, F A C P , Mason Cit)% has been chosen President-Elect of 
tlie Iowa State Medical Society 


Dr Thomas Addis, F A C P , San Francisco, Calif , recently gave a Mayo Foun- 
dation Lecture in Rochester, Minn , on “The Treatment of Glomerulonephritis ” 


Dr William Halsey Barker (Associate), Baltimore, Md , spoke on “The Sulfo- 
namides” at a recent meeting of the South Carolina Medical Association at Columbia 


Among the speakers at the annual session of the American Academy of Tubercu- 
losis Physicians held in Atlantic City, N J , June 8-9, 1942, were 

Dr Leo L Hardt, F A C P , Chicago, 111 — “Gastroscopic Findings in Far Ad- 
vanced Pulmonary Tuberculosis”, 

Carl W Tempel (Associate), Major (MC), U S Army — “Pneumoperitoneum 
Its Place in Collapse Therapy ” 


Dr Lowell S Selling, F A C P , Detroit, Midi , spoke on “Psychopathology and 
Nutrition” at the 32nd Annual Electing of the Anienccin Psycliopatliological Associa- 
tion in Boston, Mass , May 17-18, 1942 


The American Rheumatism Association held its 9tli Annual Meeting in Atlantic 
City, N. J , June 8, 1942 Among those ^^ho participated in the program were 

Dr Charles L Short, F A C P , and Dr Walter Bauer, F A C P , Boston, Mass 
— ^“Tlie Spinal Fluid Protein in Rheumatoid Arthritis” , 

Dr R Garfield Snjder, F,A C P , Dr Willard Haywood Squires, FACP, and 
Dr Cornelius Horace Tracger, FACP, New York, N Y— “The Treatment of 
\rthntis V ith an \gent Contauung Massue Doses of Vihiniin D”, 
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Dr Edw ard F Rosenberg, F A C P , and Dr Philip S Hench, F A C P , 
Rochester, Minn — “An Analysis of the Planner of Death Among Thirty Patients 
w ith Rheumatoid Arthritis” , 

Dr Charles L Steinberg (Associate), Rochester, N Y — “The Tocopherols 
(Vitamin E) m tlie Treatment of Primary Fibrositis ” 


The Sth Annual Meeting of the American College of Chest Physicians was held 
111 Atlantic Cit}’, N J , June 6-8, 1942, under the Presidency of Dr Benjamin Gold- 
berg, F A C P , Chicago, 111 Among the speakers were 

Dr Robert W Keeton, F A C P , Chicago, 111 — ^“Adequacy of Diabetic Manage- 
ment in tlie Presence of Infection” , 

Charles C Hillman, FA CP, Brigadier General, (MC), U S Army — “Tuber- 
culosis in tlie Army”, 

Robert E Duncan, FA CP, Commander, (MC), U S Navy — “Tuberculosis in 
the Nai’j’ ” 

On June 8 the American College of Chest Physicians held a joint session with 
the American Broncho-Esophagological Association Among the speakers at this 
meeting were; 

Dr Louis H Clerf, FA CP, Philadelphia, Pa — “Adenoma (Mixed Tumor of 
the Brondius)”, 

Dr Ralph C Matson, F A C P , Portland, Ore — “Bronchoscopic Aids in Chest 
Surgery”, 

Dr J Winthrop Peabody, F A C P , Washington, D C — “Bronchoscopic Aids in 
Medical Conditions wutlnn tlie Chest ” 


Dr Cornelius P Rhoads, F A C P , New York, N Y , spoke on “The Chemical 
Aspects of Cancer” at die 43rd Annual Meeting of the American Proctologic Society 
in Atlantic City, N J , June 7-9, 1942 


Under the Presidency of Dr Milton B Cohen, F A C P , Cleveland, Ohio, the 
American Association for the Study of Allergy held its 20th Annual Meeting in At- 
lantic City, N J , June 8-9, 1942 Among the speakers were 

Dr Milton B Cohen, F A C P , Cleveland, Ohio — “The Basic Relationship of 
Allergy and Immunity” , 

Dr Marion T Davidson, F A C P , Birmingham, Ala — “The Source of the Ac- 
tivit\ of House Dust” 

Dr J Warrick Thomas, F A C P , Cleveland, Ohio — “Fatalities and Constitu- 
tional Reactions Following Use of Pontocaine” , 

Dr George E Harsh (Associate), San Diego, Calif — “Studies of Tryptic and 
Peptic Digestion of Extracts of Giant Rag^veed Pollen ” 

Dr Cohen w'as one of the leaders at a round table discussion on “The Immunol- 
ogj of Allerg> ” 

The 43rd Annual Meeting of the American Therapeutic Society w as held in At- 
lantic City, N J , June S-6, 1942, under the Presidency of Dr Harold S Davidson, 
F A C P , Atlantic City Among those \vho participated in tlie program w ere 

Dr Harold F Robertson, FA CP, Philadelphia, Pa— “Bromide Intoxication”, 

Dr Natlian S Davis III, FA CP, Chicago, III —“Ascorbic Acid in tlie Treat- 
ment of Essential Hj’pertension — ^Preliminary Report”, 
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Dr David Salkin, F A C P , Hopemont, W Va— "The Natural History of Tu- 
berculous Tracheobronchitis” , . ^ , -nt j -r. -o i j c 

Dr Harry E Uiigerleider, F A C P , New York, N Y , and Dr Richard S 

Gubner (Associate), Brooklyn, N Y —"Extrasystoles and the Mechanism of Palpi- 
tation ” 

Dr Reginald Fitz, F A C P , Boston Mass , was the principal speaker at the So- 
ciety’s banquet Dr Fitz spoke on "Something Curious in the Medical Line ” 


The American Heart Association held its 18th Scientific Session in Atlantic City, 
N J , June 5-6, 1942 Dr Paul D White, F A C P , Boston, Mass , President of the 
Association, was the principal speaker at the annual dinner Dr. White spoke on 
“Pioneer Days of the Discovery of Heart Disease,” and Harry G Armstrong, 
F A C P , Major, (MC), U S Army, delivered the George Brown Memorial Lecture 
on “The Effect of Flight on the Cardiovascular System ” 


Among those who presented papers at the scientific session were 

Dr A Wilbur Duryee, F A C P , New York, N Y — “The Present Concept of 
Scleroderma and Its Allied Diseases” , 

Dr William Goldnng, F A C P , New York, N Y — “The Reduction of Blood 
Pressure Associated with the Pyrogenic Reaction in Hypertensive Subjects” , 

Dr Harold J Stewart, F A C P , New York, N Y — “The Effect of Cigarette 
Smoking on the Peripheral Blood Flow ” 


Dr John E Leach (Associate) , Paterson, N J , spoke on "The Effect of X-Ray 
Therapy on tlie Heart A Clinical Study” at Ae 27th Annual Meeting of the Ameri- 
can Radium Society in Atlantic City, N J , June 8-9, 1942 


Among the Fellows of the College who spoke at the 26th Annual Meeting of the 
Association for the Study of Internal Secretions at Atlantic City, N J , June 8-9, 
1942, were 

Dr Byron D Bowen, Buffalo, N Y —"Metabolic Changes in Coexisting Dia- 
betes Mellitus and Addison’s Disease” , 

Dr Charles H Lawrence, Boston, Mass— “The Treatment of Acne with Orally 
Administered Estrogens” , 

Dr Willard O Thompson, Chicago, 111 — "Endocrine Regulation of Growth” 


Dr Louis E Iilartin (Associate), Los Angeles, Calif, was chosen Vice President 
of the California Heart Association at its annual meeting m Del Monte, May 3, 1942 


Dr George W Thorn, F A C P , has been appointed the Hersey Professor of 
the Tlicor\ and Practice of Pin sic, Harvard Medical School, and Physician-in-Chicf 
of the Peter Bent Bnngliain Hospital, Boston, Mass , to succeed the late Dr Soma 
Wens, F A C P Prior to this appointment. Dr Thorn was Associate Professor of 
Medicine at Johns Hopkins Unncrsity School of Jledicine, Baltimore, Md 


Dr AKan L Barach, F \CP, Ncu York. N Y, has been promoted to Asso- 
ciate Profe<i«or of Clinical Medicine, Columbia Unnersitj College of Physicians and 
Siirpconb 
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Dr Wann Langston, F A C P , Oklahoma City, Okla , spoke on "Circulatory 
Emergencies,” and Dr James William Finch, F A C P , Hobart, Okla , spoke on 
“Nausea and Vomiting Following Administration of Stilbestrol” at a recent joint 
meeting of tlic Custer County Medical Society and the Southwestern Oklahoma Medi- 
cal Association 


Dr Robert A Cooke, F A C P , New York, N Y , spoke on “The Practitioner 
and the Allergy Problem” at the 131st Annual Meeting of the Rhode Island Medical 
Societj at Providence, June 3-4, 1942 Dr Charles F Gormly, F A C P , Provi- 
dence, was named President of the Society 


Dr John B Youmans, F A C P , Associate Professor of Medicine, Vanderbilt 
Unnersitj’’ School of Medicine, Nashville, Tenn, delivered the annual Stuart Mc- 
Guire Lectures at tlie ^ledical College of Virginia, Richmond, May 7-8, 1942 Dr 
Youmans spoke on “The Meaning of Nutrition” and “The Significance of Protein in 
the Diet ” 

During the session, which A\as conducted in cooperation with the Department of 
Clinical Education of the Medical Society of Virginia, the following also presented 
lectures 

Dr Henry B Mulholland, F A C P , Qiarlottesville, Va — “Nutrition Problems m 
Postoperative Patients”, 

Dr Julian M Ruffin, F A C P , Durham, N C — “The Recognition of Mild or 
Early Vitamin Deficiencies”, 

Dr Max\vell R Berrj', Jr (Associate), Richmond, Va — “The Significance and 
Treatment of Iron Deficiency Anemia ” 


The Canadian Medical Association held its 73rd Annual Meeting in Jasper Park, 
Alta , June 15-19, 1942 Among the speakers were 

Dr Paul A O'Leary, F A C P , Rodiester, Minn — “The Treatment of Psoriasis” 
and “Dermatoscleroses” , 

Dr Carleton B Peirce, F A C P , Montreal, Que — “Recent Improvements in the 
X-Ray Diagnosis of Nontuberculous Pulmonary Diseases by Means of Broncho- 
graphy”, 

Dr W Ford Connell, F A C P , Kingston, Ont — “Digitalis, Its Uses and Misuses 


The University of Pennsylvania School of Medicine, Philadelphia, held its annual 
Undergraduate Medical Association Day, April 9, 1942 Dr O H Perry Pepper, 
FA CP, Philadelphia, Pa, spoke on “The Medical Student and tlie War,” and Dr 
Carl J Wiggers, F A C P , Cleveland, Ohio, spoke on “War Gases ” 


Under tlie direction of Dr Zadianas Bercovitz, F A C P , New York, N Y , 
the New York Post-Graduate Medical School conducted a course on Tropical Medi- 
cine, May 25-29, 1942 Among the lecturers were 

Dr Thomas T Mackie, F A C P —“Amebiasis Diagnosis, Differential Diagnosis, 

Treatment and Prophylaxis” , 

Dr Ward J MacNeal, FA CP— “Yellow Fever Diagnosis and Preientive 
Vaccination” , 

Dr Zachanas Bercovitz, F A C P — ^“Tropical Hygiene ” 
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Di Franklin G Ebaugli, F A C P , and Dr Clarke H Bainacle (Associate), both 
of Denver, Colo , spoke on “Fatalities Following Electric Convulsive Therapy” at the 
68th Annual Meeting of the American Neurological Association held in Chicago, HI , 
June 4-6, 1942 

Among the speakers at the 21st Annual Meeting of the Ameiican Society of 
Clinical Pathologists, Philadelphia, Pa , June 4-7, 1942, were 

Dr Israel Davidsohn, FA CP, Chicago, 111 — “The Rh Factor An Antigenic 
Analysis” , 

Dr Samuel A Levinson, F A C P , Chicago, 111 — “Cerebral Injuries by Me- 
chanical Violence ” 

Dr Edward A Strecker, F A C P , Philadelphia, Pa , Professor and Head of the 
Department of Psychiatry at the University of Pennsylvania School of Medicine and 
President-Elect of the American Psychiatnc Association, delivered the principal 
address at the formal dedication of the Illinois Neuropsychiatnc Institute m Chicago, 
June 6, 1942 Dr Strecker spoke on “Neuropsychiatnc Perspectives ” 


Dr Andrew C Ivy, F A C P , Chicago, 111 , spoke on “The Physiology of the 
Gall-bladder” and “The Physiology of the Thyroid Gland” at the recent Annual Spring 
Clinical Conference of the Pottawatomie County Medical Society, at Shawnee, Okla 


Dr William H Sebiell, Jr , F A C P , Washington, D C , was elected Treasuier 
of the American Institute of Nutrition at its meeting in Boston, Mass , April 1, 1942 


Dr Herbert T Kelly, F A C P , Philadelphia, Pa , presented a papei on “Nu- 
trition as It Applies to General Disease,” illustrated by a motion picture in natural 
color, at a meeting of the Gloucester County Medical Society, Woodbury, N J , May 
21, 1942 


The Omaha Mid-West Cluneal Society will hold its 1942 meeting in Omaha, Nebr , 
October 26-30 The meeting will consist of local lecture periods, round table dis- 
cussions, scientific and technical exhibits, and a symposium on “The Newer Concepts 
Regarding Hypertension and Its Treatment” 


Dr Joseph T Beardwood, Jr , F A CP , Philadelphia, Pa , was named President 
of the American Diabetes Association at its recent meeting m Atlantic City, N J 


Dr Sara M Jordan, F A C P , Boston, I^Iass , was elected President of the 
American Gastro-Entcrological Association at its recent meeting m Atlantic City, 
N J Dr Jordan is the first voman cA'cr to be so honored 


Mr H J Cowell of Lea & Febiger, Philadelphia, Pa , has been elected President 
of the Medical Exhibitors Association Mr Cowell succeeds Mr C H Wantz of the 
General Electric X-Ray Corporation, Chicago, 111 , A\ho had served for three terms 


Janus O Gillespie F A C P . Colonel. fMC), U S Army, stationed at the Stern- 
berg General Hospital, Manih, P I , has been reported mi«!«;ing in action 
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Dr Joseph H Baradi, F A C P , Pittsburgh, Pa , addressed tlie Clearfield County 
Medical Society at Clearfield, Pa , on Ma 3 ' 21, 1942 His subject was “A Clinical 
Consideration of Functional and Organic Diseases of the Blood Vessels” 


Dates or A C P Annual Session Announced 

The American College of Phjsicians will hold its Twenty-seventh Annual Session 
in Philadelphia, Pa , April 13-16, inclusive, 1943 Dr George Morns Piersol of 
Philadelphia has been appointed General Chairman 

A cliange will be instituted in regard to the lengfth of the Session Heretofore the 
Session has opened Monday afternoon and continued tlirough Friday afternoon 
Due to the War and consequent added burdens on physicians’ time, as well as expenses, 
tlie 1942 Session will be condensed into four days, Tuesday through Friday The 
meeting will be arranged so that tliere will be no appreciable loss in the content of 
tlie program, members will save one day in time and expense, and by installing die 
exhibits on Monday, instead of over the weekend as heretofore, exhibitors will be 
spared double overtime labor charges 

OBITUARIES 

DR FREDERIC M JOHNSON 

Dr Frederic M Johnson was bom in New York, N Y , August 5, 1874 
He received his M D degree from the Syracuse University College of Medi- 
cine in 1904, and served his internship at St Joseph’s Hospital, Providence, 
R I, 1904-1905 From 1907-1911 he was Clinical Assistant in Diseases 
of the Digestive System, during 1911, Instructor, and from 1912-1917, 
Lecturer and Adjunct Professor of Diseases of the Digestive System, at 
New York Polyclinic Medical School and Hospital From 1906 until his 
death on April 12, 1942, he was a Member of the Staff of St John’s River- 
side Hospital, Yonkers, serving m various capacities, and since 1927 he was 
Director of Gastro-enterology at this institution He was also Gastro-en- 
terologist at the Yonkers Professional Hospital, Consulting Gastro-enterolo- 
gist at the Gray Oaks and Yonkers City Hospitals, and a Member of the 
Courtesy Staff of Yonkers General and St Joseph’s Hospitals Dr John- 
son spent the summers of 1926, 1931, 1933 and 1934 doing postgraduate 
work in hospitals in London and Pans 

Dr Johnson was a member of the Westchester County Medical Societj', 
the New York State Medical Society, the Yonkers Academy of Medicine, 
of which he was President from 1935—1936, the New York Academy of 
Medicine, the New York Gastro-enterological Association, the National 
Society for Advancement of Gastro-enterology, a Fellow of the American 
Medical Association, Diplomate of the American Board of Internal Medi- 
cine He became an Associate of the American College of Physicians in 
1925 by virtue of his membership in the American Congress on Internal 
Medicine 

Dr Johnson was a member of Masonic Lodge, Past Master of Nepper- 
han Lodge, member Terrace City Chapter, Yonkers Commandery and Mecca 
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Temple o£ New York He was a Director of the Yonkers Savings and 
Loan Association and a Vestryman at St Andrew’s Memorial Church 
Dr Johnson is survived by his widow and two daughters 

Charles F Tenney, M D , F A C P , 

Governor for Eastern New York 

DR ARCHIBALD ADDISON ALEXANDER 

Dr Archibald Addison Alexander, F A C P , of Oakland, Calif , died 
at his home on January 17, 1942 Dr Alexander was a native Californian, 
as he was born at San Ramon, Calif , May 28, 1880 After graduating 
from high school in his native community, he attended the University of 
California, receiving his A B degiee m 1902, and his M D degree from the 
University of California Medical School in 1907 He was an Instructor in 
Medicine at the Oakland College of Medicine from 1908-11 He became 
an Associate in Medicine at the Samuel Merritt Hospital, Oakland, in 1912, 
and served until 1931, when he became Chief Cardiologist to the Hospital 
He was also Cardiologist to the Peralta Hospital of Oakland He served 
as an Associate in Medicine at the Alameda County Hospital from 1928 
until his death He was also Consultant m Cardiology at the Children’s 
Hospital of the East Bay 

Dr Alexander was a Diplomate of the American Board of Internal 
Medicine, a member of the Alameda County Medical Society, the California 
State Medical Association, the California Academy of Medicine and the 
American Medical Association He became a Fellow of the American Col- 
lege of Physicians in 1935 

Although interested in cardiology. Dr Alexander was a keen student in 
the entire field of internal medicine and a firm believer m a broad base for 
specialization He was a consistent, diligent worker, very faithful and loyal 
to the institutions he served, never seeking or asking praise or reward 

Ernest H Falconer, M D , F A C P , 

Governor for Northern California 

DR JULIUS PETER DWORETZKY 

Dr Julius Peter Dworetzky of Liberty, New York, was born December 
24, 1885, in Lido, Russia, and died April 20, 1942 

In 1910 Dr Dworetzky received his M D degree from the Long Island 
College Hospital and served his internship m this hospital from 1910-12 
From 1913-18, Dr. Dworetzky w’as Resident Physician at the Municipal 
Sanatorium. OtisMlle, N Y., and later became Visiting Physician He 
scr\cd as Consulting Plnsician. Ulster County Tuberculosis (Kingston), 
St Francis (Port Jer\is), Elizabeth A Horton Memorial (Middletown), 
.uid St Clare’s (Xcw York Citj) Hospitals, he was Visiting Physician, 
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Maimomdes Hospital, Liberty, and was Medical Examiner for the Veterans 
Administration A few years ago he became Director of Medicine at the 
Municipal Sanatorium 

During World War 1, Dr Dworetzlcy served as a Captain with the 
American Red Cross and with the Rockefeller Commission for tlie Control 
of Tuberculosis in France 

Dr Dworetzky was a member of the New York State Medical Society, 
the National Tuberculosis Association, the American Laryngological, Rhi- 
nological and Otological Society, tlie American College of Chest Physicians, 
a Fellow of the American Medical Association, a Diplomate of the Ameri- 
can Board of Internal Aledicine and the American Board of Otolaryngology, 
and a Fellow of tlie American College of Physicians since 1931 

Dr Dworetzky made several oiiginal contributions to the literature in 
the field of laryngeal tuberculosis 

Charles F Tenney, M D , F A C P , 

Governor for Eastern New York 



MINUTES OF THE BOARD OF REGENTS 

St Paul, Minn 
April 19, 1942 


The first meeting of the Board of Regents, in conjunction with the Twenty-sixth 
Annual Session of the American College of Physicians, convened in the Municipal 
Auditorium, St Paul, Minn , Sunday afternoon, April 19, 1942, at 2 30 p m , with 
President Roger I Lee presiding and Mr E R Loveland acting as Secretary, and 
with the following members in attendance 


Roger I Lee 
James E Paulhn 
Thomas T Holt 
William D Stroud 
George Morris Piersol 
Francis G Blake 
Reginald Fitz 
William J Kerr 
Charles T Stone 
J Morrison Hutcheson 
T Homer Coffen 
Ernest E Irons 
Jonathan C Meakins 
Charles H Cocke 
John A Lepak 
E R Loveland 


President 
President-Elect 
Second Vice-Pi esidcnt 
Tieaswei 
Secretary-General 


General Chan man 
Executive Secieiaiy 


At this point President Lee introduced Dr Lepak, the General Chairman of the 
St Paul Session, whereupon Dr Lepak made various announcements in regard to the 
clinics, hotels, transportation facilities and other matters affecting the meeting 

The Secretary read abstracted Minutes of the preceding meeting of the Board of 
Regents, December 14, 1941, which, by resolution, were approved as read 
President Lee called for communications 

Secretary Loveland then read communications from Drs Samuel E Munson, 
James D Bruce, M C Pmcoffs, D S Lewis and David Barr, members of the Board 
of Regents who were prevented from being present Among other communications 
presented by the Secretary were the following 

(1) A letter from the Radiological Society of New Jersey, containing a resolution 
afTirming that that Society has gone on record as being unalterably opposed to an 
all inclusn e hospital service plan including medical, x-ray and laboratory services 

(2) A letter from the Office of tlie Surgeon General of the Army concerning con- 
templated training programs in certain fields of specialty and for the allotment 
of officers to \arious postgraduate courses and clinics 

(3) A letter from Dr Virgil E Simpson, F A C P , Louisville, Ky , concerning ac- 
tuiticb of the College m connection with the U S Pharmacopoeia, standardiza- 
tion of hospitals, nomenclature of diseases and other services 

<4) A formal report from Dr Qiarlcs F 'Jennej, FA CP, official College delegate 
and «iK)l e^nian for the College delegation to the U S Pharniacopoei.il Conven- 
lioti a*, follov s 
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“A meeting of the Lledical-Pharmaceutical Convention took place at the 
Hotel Statler, Cleveland, Ohio, on April 6, 1942, under the auspices of the Joint 
Committee of the American Medical Association and the American Pharmaceu- 
tical Association Drs Qiarles F Tenne}% Edward G Spalding and Torald H 
Solhnann were the delegates from the American College of Physicians 

“The afternoon of April 6 w'as given over to the reading of papers and a 
most excellent paper w'as given by Dr How'ard Dietrick, of Cleveland, on the 
‘Evolution of the Apothecarj' ’ From an historical standpoint it w'as excellently 
presented, starting from the earliest periods, B C , and carrying them on up to 
the present time Dr E F Kelly, Chairman of tlie Board of Trustees of the 
United States Fharmacopoeial Association and Secretary of the American Phar- 
maceutical Association, traced out very clearly the ‘Trends of Pharmaceutical 
Practice,’ stating the total number of Pharmaceutical Schools and the number 
of men graduated from these schools each year He also stated that he hoped 
Aery soon they would have practical courses following tlieir graduation, similar 
to internships in hospitals wdiich would extend for a period of about two years 
The third paper, ‘Is tlie Program of Pharmaceutical Education Justified?,’ was 
given by Dr Robert C Wilson, Dean of the School of Pharmacy of the Uni- 
versity of Georgia, Athens, Georgia This paper explained how justified w'as 
the interest taken in the progress for pharmaceutical education and that it had 
been w'armly adopted by the different schools of pharmacy in the different uni- 
A’ersities throughout tlie United States Dr Torald H Sollmann, F A C P , 
Dean, Professor and Director of the Department of Pharmacology and Materia 
Medica, Western Resen'e University School of Medicine, was the presiding 
officer for die afternoon meeting, and general discussions followed the reading of 
the papers Among the speakers was Dr Morris Fishbein, Editor of the Ameri- 
can Medical Association, w'ho seemed to carry the impression tliat the pharmacists 
would eventually have to rely upon hospitals and other institutions rather than 
preparing their prescriptions in drug stores He thought the combining of a 
restaurant and a drug store was bad practice and for that reason pharmacy was 
being pushed backward rather than forward The meeting Avas adjourned at 
5 -30 p m 

“The evening session opened at 6 30 p m Avith a dinner Avhich w'as largely 
attended by the members present, Dean B V Christensen, presiding 

“The address of the evening w'as giA'en by Dr Fishbein on 'Status of Medi- 
cine and Pharmacy in the War — and After ’ He talked rapidly and fluently for 
about fortj'-fiA'e minutes, using about one hundred and fifty Avords per minute 
He stated that this Avas tlie first joint meeting in history of representatives of 
the American Medical Association and the American Pharmaceutical Associa- 
tion He gave a most excellent discussion not only Avith regard to his title, but 
also recommended that the Medical Procurement and Assignment SerA'ice, Avhicli 
is making an inventory of all persons practicing medical, dental, or A'cterinarj' 
professions, should extend its services to include 'the correlated pharmaceutical 
profession, physical therapists, laboratory specialists, and roentgenological tech- 
nicians By suitable collaboration of this agency with the National Roster of 
Scientific and Trained Personnel,’ said Dr Fishbein, ‘w'e will be able to meet 
more adequately the needs of our fighting forces ’ 

“Dr Fishbein told of the recent appointment of an advisory committee on 
drugs and supplies of the diA ision of medical sciences of the National Researc i 
Council It AA'as thought not long ago, he said, that this nation had a three a ear 
supply of such drugs as quinine and morphine, but that estimate did not ta e m o 
account tlie entrance of troops into areas where contact was made with sue i 
diseases as leishmaniasis, kala azar, African sleeping sickness and ac ow ever 
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“The evening meeting adjourned about 9 30 p m The above papers will no 
doubt be published in the near future, and any of the Fellows who are interested 
may obtain copies if they write to Dr Cary Eggleston, President of the United 
States Phaimacopoeial Convention, 125 East 74th Street, New York City 

“The Adjourned Session of the 1940 Decennial Meeting of the United States 
Pharmacopoeial Convention, reconvened at the Hotel Statler, Cleveland, Ohio, on 
April 7, 1942, with Dr Cary Eggleston, President, in the Chair 

“After the meeting was called to order. Dr Morris Fishbem requested to be 
recognized He moved that inasmuch as no changes could be made in the Pro- 
posed Constitution until 1950 that no discussion of the Constitution take place at 
this time It was seconded and carried 

“However, the By-Laws and their changes could be acted upon at this meet- 
ing, so each chapter and article of the By-Laws was read, voted upon, changes 
made, and finally adopted as the By-Laws governing the Pharmacopoeial Con- 
vention It was then voted to read the new Constitution This was done but no 
comments or discussions were permitted The changes that have been made in 
the By-Laws were circulated in typewritten form and copies will be available for 
distribution to the members probably within a short time All this work had been 
compiled and brought up to date under the guidance of legal advisers 

“The Committee on Revision of the U S Pharmacopoeia stated that the 
U S P No XII could be ready for distribution by July 1, 1942 Circulars were 
distributed in typewritten form of articles advised for the U S P No XII with 
Latin and English titles There was some discussion as to the shortage of drugs 
because of inability to get them and also the large amount which are taken and 
sent to our forces over-seas. The meeting adjourned at 12 40 p m ” 

Respectfully submitted, 

(Signed) Charles F Tenney 
Delegates Charles F Tenney, Chav man 
Edward G Spalding 
Torald H Sollmann” 


Secretary Loveland During the past year a movement was started to greatly 
reduce the number of medical agencies represented in the U S Pharmacopoeial Con- 
vention , in fact, to eliminate practically all societies, including the American College 
of Surgeons and the American College of Physicians, but to retain the American 
jMcdical Association and its constituent state medical societies It was not entirely 
clear whether or not this movement was directed against some of the special societies 
winch held membership, but there have been many wdio felt that this College should 
retain its representation, because there is no group of physicians that has a more 
definite interest and part both in prescribing and teaching in this important field 
Dr Tcnnc}, as spokesman, represented the College and its interests and his report 
rc\cals there will be no clwiige in the next eight >ears I would suggest, however 
that this report be incorporated in the minutes and published ’ 

Presidi NT Lee If there arc no objections it w ill be so ordered 
The next item of business w'lll be the appointment of a member of the American 
Bo.nrd of Internal Medicine for the tenn 1942-45 The President was adMsed that 
the term of Dr. DaMd P Barr would expire June 30, 1942 . It is found that Dr 

Barr Ins sened onlj one full term and can be reelected to the Board 

Dr WiiiivM D Stpold. I mo\c that Dr Barr's name be recommended for re 
appointment to the American Board of Internal Medicine for the next three vcirs 
Dr Groicr Moans Pitrsol: I second Dr Stroud’s motion recommcndimr there. 
ap{ Ointment ot Dr Barr ^ 


P iMmsT . All thocc m fuor of recommctiding to the American Board 

oi Imcrml Methcmc the n ime ot Dr Dixid P Barr, of New York, as the repre- 
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sentatne of this College on the American Board of Internal Medicine for the term 
1942-45 will say “aye”, opposed “no” 

The motion was carried 

President Lee The next item of business is tlie report of tlie Secretary-General 
Dr George Morris Piersol, Scaetaiy-Gciioal Since the last meeting of tlie 
Board 16 Fellows and 2 Associates have been lost by death, namely 

FcUozvs 

Austin, Albert Elmer, Old Greenwich, Conn , January 26, 1942 
Cutter, William Dick, Chicago, 111 , January 22, 1942 
Helm, Jesse Bundren, M C , U S Navy, November 26, 1941 
Jones, Louise Taj’lor, McLean, Va , December 21, 1941 
Lambert, Samuel Waldron, Sr , New York, N Y , Februarj' 9, 1942 
Leech, Frank, Washington, D C, February 4, 1942 
Marbury, Charles Clagett, Washington, D C , December 10, 1941 
Niles, Walter Lindsa}', New York, N Y, December 22, 1941 
♦Peters, LeRoy Samuel, Albuquerque, N M, December 17, 1941 
Reque, Peter Augustin, Brooklyn, N Y , December 4, 1941 
R>an, William Joseph, Pomona, N Y, February 20, 1942 
Sleyster, Rock, Wauwatosa, Wis, March 7, 1942 
Stoddard, Charles Hatch, Milwaukee, Wis , December 17, 1941 
Sylvester, Qiarles Bradford, Portland, Maine, December 18, 1941 
Tracy, Martha, Philadelphia, Pa , March 22, 1942 
Weiss, Soma, Boston, Mass , January 31, 1942 

Associates 

Fisler, Harry Cattell, Easton, Pa , February 20, 1942 
Wolf, Isadore Julius, Kansas City, Mo , December 17, 1941 

Tins brings the total since the last Annual Session to 48 Fellows, 5 Associates, total, 
53 Comment for the preceding year, 47 Fellows , 7 Associates, or a total of 54 died 
The following twelve additional Life Members are also reported since the last 
meeting of tins Board 

Siegfried Block, Brooklyn, N Y 
William Hall Bunn, Youngstown, Ohio 
F Gorham Brigham, Brookline, Mass 
Samuel Lee Gabby, Elgin, 111 
George Curtis Crump, Asheville, N C 
Henry L Uinch, Minneapolis, Minn 
Edward William Hayes, Monrovia, Calif 
Frederick Edward Hudson, Stamford, Tex 
H Leon Jameson, Philadelphia, Pa , 

James D Bruce, Ann Arbor, Mich 
Ardrey W Downs, Edmonton, Alta, Canada 
Maurice Lewison, Chicago, 111 

At die preceding meeting of dns Board, die Secretarj'-General reported 4 new Life 
Members, whicli makes a total since the last Annual Session of 16, a grand total o 
183, of whom 17 are deceased, leaving a balance of 166 

President Lee This is a report to the Board of Regents and requires no action 
I now call for the report of die Committee on Credentials The list of recomnien a- 
tions to be presented is already in j our hands 

♦Goiernor for New Meiwico 
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Dr George Morris Piersol, Chairman The Committee on Credentials has met 
twice since the preceding Regents’ meeting, once in Philadelphia on March 22, 1942, 
and again at St Paul on April 19, 1942 In your hands is a typewritten list of candi- 
dates who are recommended for election to Fellowship and Associateship The fol- 
lowing IS an analysis of the candidates considered on March 22 


A Candidates for Fellowship 
Recommended for dection 

Advancement from Associateship 103 

Direct election to Fellowship 14 117 

Elect Associate First 1 

Deferred for Further Investigation, Maturity, etc 15 

Rejected . 1 

134 

B Candidates for Associateship 

Recommended for Election 76 

Deferred for Further Credentials 9 

Rejected or Withdrawn 9 


94 

An analysis of the candidates considered on April 19 is as follows 


A Candidates for Fellowship 
Recommended for election 

Advancement from Associateship 46 

Direct election to Fellowship 2 48 

Deferred for Further Investigation, Maturity, etc 10 

Rejected . . 1 


59 


44 
0 
5 

49 

Chairman Piersol presented each group individually, discussing special cases, and 
on his motion, seconded and earned, the entire list was elected with a covering resolu- 
tion as follows. 

RKSOL\^D, th.it the following list of 165 candidates be and herewith are elected 
to Fdlowsliip in the American College of Phjsicians* (Ed Notf This list was pub- 
lishcd in the Ma\, 1942, issue of this journal ) 

RtsoLVFD, that the following list of 120 candidates be and herewith are elected 
to Assocnteship in the American College of Phjsicians (Ed Note This list was 
published in the Maj, 1912, issue of tins journal ) 

PiFi^oL CLitnuaii Several other matters came before the Committee for 
con< dtrnnon. 'Iht first is a report on candidates elected to Associateship on April 18, 


B, Candidates for Associateship 
Recommended for Election 
Deferred for Further Credentials 
Rejected or Withdrawn 
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1937, whose period of probation has now expired Seven Associates elected at tliat 
time have not presented their credentials, or their credentials have not been accepted, 
and, dierefore, are herewith recorded as dropped under provisions of the By-Laws 
A final analysis of the disposal of the Associates elected April 18, 1937, is as 
follows 


Advanced to Fellowship 112 

Dropped for Failure to Qualify or to Present Credentials 7 

Resigned 0 

Deceased 0 


119 

Every reasonable effort has been made to influence Associates to qualify for 
Fellowship, and if they have failed to do so it has been due to their own indifference 
or carelessness 

A formal resolution offered by Dr. Piersol, seconded by Dr Cocke, and carried, 
confirmed the dropping of the seven Associates in accordance with the provisions of 
the By-Laws 

Dr Piersol, Chatiman The Committee recommends to the Board of Regents 
that Dr Richard H Dalrymple be reinstated to Fellowship 

On motion by Dr Stroud, seconded by Dr Kerr and regularly carried it 
was resolved that Dr Richard H Dalrymple, Fond du Lac, Wisconsin, be herewitli 
reinstated to Fellowship in tlie American College of Physicians 

President Lee announced that since Dr Paulhn and Dr Morgan, Chairmen of 
the Committee on Public Relations and Advisory Council on Medical Education, re- 
spectively, had not yet arrived, their reports would be delayed until the next meeting 
He called upon Dr Blake as Chairman of the Committee on Fellowships and Awards 
for reports 

Dr Francis G Blake I submit a report of the Committee on Fellowships and 
Awards Of the three Fellowships awarded by the American College of Physicians 
at the meeting of the Board of Regents on December 14, 1941, two were accepted as 
follows 

1 Dr James Hopper, Jr , to begin work September 1, 1942, in the Department of In- 
ternal Medicine, Yale University School of Medicine, under the direction of Dr 
John P Peters, on "A Comparison of the Carbon Monoxide and Dye Methods of 
Blood Volume Determination ” 

2 Dr Joseph L Lilienthal, Jr , to begin work September 1, 1942, in the Department 
of Medicine, Vanderbilt School of Medicine, under the direction of Dr E M 
Harvey on “A Study of Myasthenia Gravis and Related Problems in Neuro- 
muscular Transmission in Man ” 

The third award to Dr Charles P Emerson, Jr , was declined because of mili- 
tary service Following Dr Emerson’s declination of the fellowship, award was 
made to the alternate. Dr Carl G Heller, to begin work July 1, 1942, at Wayne Uni- 
versity College of Medicine, under the direction of Dr Gordon B Myers on the 
physiology of hypo- and hypergonadism in relation to hypo- and hyperpituitarism in 
human males and females 

Dr Allen D Bass, one of the American College of Physicians’ fellows for the 
current year, tendered his resignation effective January 1, 1942, to engage in a war 
research project, and his resignation was accepted 

Respectfully submitted, ^ 

Francis G Blake, M D , Chairman, 

Committee on Fellowships and Awards 
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On motion by Dr Blake, seconded by Dr Meakins and regularly cairied tins re- 
port was adopted , -n, , 

President Lee Do you have a further report to make, Dr Blake? 

Dr Blake I attended the meeting of the Advisory Council on Medical Educa- 
tion m Chicago on February 15 It was a relatively brief meeting, the discussion 
being largely concerned with the acceleration of the medical school course, die ad- 
justment of internships to the accelerated program, and problems arising from con- 
flict with various state laws relative to tlie required length of medical education 

Only two actions were taken one, a vote expressing appreciation of the co- 
operation of Selective Service and the Surgeons General, in their collaboration with 
the Committee on Preparedness of the Association of American Medical Colleges 
in working out a satisfactory adjustment which will permit medical students to com- 
plete their education, two, an endorsement of certain actions of the Association of 
American Medical Colleges relative to the accelerated program of medical education, 
as follows that there should be no lowering of requirements for admission to the 
medical schools because of the accelerated program, that the Executive Council of 
the Association shall negotiate with the Federal Bureau of Education with respect to 
the possibility of obtaining loans for medical students who may need additional finan- 
cial assistance because of inability to work dm ing the summer months , that the length 
of internships be not reduced below twelve months 

President Lee This report requires no action It will be placed on file 
Dr Fitz, will you report for the Committee on the Annals of Internal Medi- 
cine? 

Dr Reginald Fitz Mr President, the Editor, Dr M C Pincoffs, has been 
called to active service It has been the feeling of the Committe on the Annals that 
It would be proper for the Committee to recommend to the Board of Regents that the 
Editor be given leave of absence during whatever time he may be away in order tliat 
his service as Editor may be obtained when he returns We make that recommen- 
dation 

The second point tliat comes up concerns what may be done during his absence 
The Editor communicated with the Qiairman, and the Chairman with the President 
I am informed that tentatively the editorial work of the Annals has been left in the 
hands of Dr Paul Clough, Assistant Editor, until this matter is officially settled 
Dr Clough IS perfectly competent and well trained to take care of the editorial 
work Willie Dr Pincoffs is away an Assistant Editor should be appointed to work 
under Dr Clough, and in that way the continuous policy of the Annals can be main- 
tained 

Dr Pincoffs has already submitted the name of an Assistant Editor to the Com- 
mittee on the Annals for consideration, but such nomination has not been submitted 
to me Dr Pincofts reports that the affairs of the Annals appear to be in good 
order Tlic Editor’s office has on hand a large amount of very good material, so 
that if the output of scientific nork falls off in the near future there will still be 
a good deal of material in the Editor’s hands, as a backlog, for several months to come 
And, fiiiall}, Dr Pincoffs wishes very much to extend to the Committee and to 
the Regents his appreciation of their support through the years he has been Editor 
He feels that to leave the Anxai^ in the hands of Dr Paul Clough is tlie best avail- 
able solution and he hopes that the periodical will continue while he is away 
I should like to make a motion that Dr Pincoffs be given a leave of absence 
Dl Mi'akins I '■ccond the motion 

Dr Siroi n* Ma> I ask, Mr President, if there is to be anj new arrangement 
nn'k CO ice'll. ng the <ahrv to he paid to the Editor, or whether that automaticallv in 
the pri.'-cMt imount shall go to Dr. Clough? 

Dr Fn?- In Dr I'n.roffs* letter to Dr Palmer, Chairm.in of the Committee, the 
V ’ 'tr.'ta'ihng vas tiiat Dr Clough, if his appointment is confirmed Lv the Board of 
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Regents, will be in charge of the Annals during Dr Pincoffs’ absence and will re-* 
ceive the same salar}' as Dr Pincoffs had been receiving, and tliat the Assistant Editor 
shall recene the same salary Dr Clough previously received Therefore, the budg- 
etar}' arrangement will remain constant 

President Lee We have been very fortunate, indeed, to have Dr Clough avail- 
able as Acting Editor Are there any otlier questions? The first motion concerns 
an indefinite leave of absence to Dr Pincoffs as Editor All those in favor will say 
“aye” , opposed “no ” 

The motion was carried 

Dr Fitz I move that Dr Paul Clough be appointed by the Board of Regents 
as Acting Editor during Dr Pincoffs’ absence at the same salary which Dr Pincoffs 
previously received 

The motion was seconded by Dr Meakins and unanimously carried 

On motion by Dr Cocke, seconded by Dr Stroud and regularly carried it was 
resolved that Dr Paul Clough as Acting Editor shall be empowered to nominate an 
Assistant Editor to the Committee on the Annals of Internal Medicine for official 
approval * 

President Lee The Executive Secretary will report on increased printing 
charges for the journal 

Secretahv Loveland Beginning July I, 1942, the printers request permission 
to make an additional charge of $265 per form of 32 pages, per thousand copies, 
which will amount to approximately $90 00 per issue , and also permission to increase 
cost by approximately $4 50 per issue for cover stock These two increments will 
amount to approximately $1,100 00 to $1,200 00 per annum Since our original print- 
ing contract was authorized by die Regents, I believe this alteration should be first 
approved by the Regents and herein recorded 

On motion by Dr Meakins, seconded by Dr Cocke, it was resolved that the print- 
ing contract of the Lancaster Press be altered in the form and amount suggested by 
tlie Executive Secretary 

Dr Ernest E Irons, Chairman, American Board of Internal Medicine, distributed 
several charts showing results of examinations, relative ages and other matters of 
interest in the experience of that Board in conducting its work He referred to the 
probability of some lean years in the near future, due primarily to the war 
( Dr Ernest E Irons About a year ago the American Board of Internal Medi- 
cme discussed with the Board of Regents of tlie College a reduction in the examina- 
tion fee, but 'at that time felt that in view of the added expense for examination in 
5 ,ub-specialties, it would be well to wait one year for results Our experience now 
indicates that receipts from sub-specialties’ examinations have been just about enough 
to cover the expenses However, we are now prepared to consider the reduction of 
the examination fee from $4000 to $30 00, and $1000 for certification, making a 
total expense of $40 00 instead of $50 00, provided the College cares to consider this 
program 

Our fee for examination is far lower tlian that of most of the other special 
Boards, but tlie volume tliat we have to handle makes possible the consideration of 
reduction " 

President Lee You make no motion. Dr Irons, you simply desire a discussion 
on this matter ? 

Dr Irons The Board of Regents brought this matter up a year ago, asking the 
American Board of Internal Medicine to make some reduction If the Regents de- 
sire to make a reduction in the examination fee, the American Board of Internal 
Medicine is now m a position to go along 


*N B— Subsequently Dr W Halsey Barker, of Baltimore, ivas on 

Assistant Editor beginning May 1, 1942, Dr Clough assumed the title of Acting Editor on 
May 1, 1942 
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Dr William J Kerr Dr Irons, there is a reserve of about $27,000 in youi 
Treasury, and a gam of $4,000 during the past year in spite of the sub-specialty Board 
examinations It seems to me that the College and the Board could combine m 
making some reduction m fees for the candidate, and this would be a wise move 
Whether or not other specialty Boards do this, I think ours should take the lead 

Dr George Morris Piersol Mr President, the Finance Committe should care- 
fully consider this and bring m a report on its advisability 

Dr Charles H Cocke Mr Chairman, it seems to me tliat m view of the situa- 
tion that IS going to involve a great many men now, we want to act very carefully 
Dr Piersol suggested that this should receive, accordingly, a careful examination 
There is going to be considerable pressure for the reduction of College fees This 
has already been brought to my attention as a Governor, and I recommend the proper 
study of this problem by the Finance Committee 

Dr Irons Mr. Chairman, we are all aware that the reduction Dr Cocke points 
out involves also other things, and we aie now talking about the amount the man 
pays for admission Pressure on the College is going to be on the amount he paj^s 
after he is admitted 

Secretary Loveland Is there any variation m the examination fee foi differei[it 
classes of physicians, such as those on active service or otherwise^ 

Dr Irons No 

President Lee The Chairman of the Finance Committee, Dr Pepper, is ncit 
piesent At the last meeting the Finance Committee was prepared to be liberal in tile 
treatment of those who are called to active service, but found itself in a quandary Js 
to reducing annual dues of temporary officers below the annual dues of those who aile 
officers of the armed forces permanently Furthermore, there are going to be morle 
people employed by the Government That too has been carefully considered by Kbe 
Finance Committee, and this preferential list for a low fee, lower than that establislfied 
for the present regular officers of the Army and Navy, put the Finance CommitteeA - 

a great deal of a quandary The Board of Regents did vote that when aUan enfi' 
on active service his fees shall be the same as for those in the regular m&ical rr 
of the Army and Navy C.t ^ 


'the 


tonal 


I received a letter from Chairman Pepper who meiely stated that as 
that Committee he was prepared to be as liberal as possible to these tern 
bers of the armed forces, but that it seems difficult to find a satisfactor 
Dr William D Stroud Mr President, I move that sTnJe tl« 
niittee is reporting at the Tuesday afternoon session of this Board, that\- 

confcr with Dr. Irons and bring in a recommendation for consideration 
Regents 

The motion was seconded by Dr Paulhn and unanimously carried 
riierc being no further business. President Lee read various announcements .md 
the meeting adjourned at 4 20 p m 

Attest (Signed) E R Loveland, 

Secrclarv 
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DIAGNOSTIC CRITERIA FOR SUBPHRENIC ABSCESS 
BASED UPON A STUDY OF 139 CASES 

By Lew A Hochberg, M D , Brooklyn, Nezv Y oik 

In reviewing the literature on subphrenic abscess, one is confronted by 
a host of terms used more or less synoitymously with subphrenic abscess 
The more frequently encountered names are perigastric abscess (Barlow), 
suprahepatic abscess (Beinheim). sttpracohc abscess (Mitcliell), false pneu- 
mothorax (Cossy), pneumoperforative peritonitis (Sanger), hepatopen- 
toneal abscess (Ferol), pyopneumothorax subphrenlcus (Le3'den), sub- 
phrenic emp3'ema, Itypophrenic emp3ema, subphrenic p3'opneumo-peritonitis, 
subphrenic peritonitis, subdiaphragmatic peritonitis and subdiaphragmatic 
abscess 

Delano ^ states that the first case of subphrenic abscess described in the 
literature was reported in 1824 This was based on the necropsy observa- 
tions of a case of apparentl3' long duration Some 20 3'ears later Barlow * 
reported clinical observations of a patient who developed this complication 
after perforation of the stomach 

Because of the somewhat dissimilar S3mptom complex, ph3’-sical signs, 
etc , produced b3’ differences in the location of these abscesses, it would not 
be amiss to present a brief desciiption of the anatomy of the area involved 
with reference to the various possible locations of these abscesses The fol- 
lowing anatomical account is based upon the studies of Martinet,® Box and 
Eccles,* and Barnard ® The subphrenic area is bounded above by both dia- 
phragms and below by the transverse colon and its mesentery This area is 
further dn ided into two main regions, an mtraperitoneal area and an extra- 
peritoneal area The Iner divides the mtraperitoneal area into a supra- 
hepatic area and an infrahepatic, each of vhich is composed of three smaller 
limited areas (figure 1 ) 

The Suprahepatic Inti aperitoncal Aiea This area is composed of (I) 
the right anterior suprahepatic area located abo^e the liver, to the right of 

♦Receded for publication August 1, 1941 

From the Department of Surgerj, Jewish Hospital, Brookljn, N Y 
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the coronary ligament and in front of the right lateial ligament, (2) the right 
otSirs^prfhepatie area, located above the livei and behind the right 
lateral ligament, and (3) the left suprahepatic area located above the liver and 
to the left of tire left lateral ligament, whidi in turn is a prolongation to the 
left of the coronary ligament 


Coronaty Ligament 



Diaphragm 
L,eft Triangular 

•Talcifortn Lx^atnenl 

■St-omacH. 
Cut end ol Omenlum 
■Transverse Colon. 


Eh, 1 An anterior \ic\\ of the diaphiagmatic area exposing 
the subphreme region 

The diaphragm is tlc\atcd antcnorlj to expose the suprahepatic area The great 
ointntum is cut awaj from the stomach to expose the transverse colon The subphreme aiea 
IS bounded aboNC b> the diaphragm and below bj tlic transverse colon and its nicsenterj' 


The Istfrahcjmlic Juliapcntoncal Area This area is composed of thiec 
Ics'^tr and Iiniilcd areas, namcl) (1) the right infrahepalic area, located 
lickitt the liatr and to the right of the round ligament of the liver and the 
liganunt of the ductus \cuosus, (2) the left anterior infrahcpatic area, 
located below the liver and to the left of the round ligament and the ligament 
of the ductiif- \eno<us and in front of the stomach, and (3) the left posterior 
miraiiepuic area located below the li\cr and to the left of the round ligament 
,ind the liqanunt of the duct tic \cno<;ii<; and heliind the ga<;tiolicpatic 
onu Ilium 

//(*/:: nUnuel Ant: This area is composed of ( 1 ) '1 he antenor 

txtrai’eritoin.ai area, located hetweeu the anterior eMcrnal surface of tl^ 
{prut d p' riio* cum and the imtrnal ‘^urfnrc of the tipjjtr anterior ahdoniinal 
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wall below the diaphragm This area may be aibitraiily subdivided into a 
right and left side b} a midabdominal line (2) The right posterior extra- 
peritoneal area, located between the posteiior external surface of the parietal 
peritoneum and the upper postenoi abdominal wall below the diaphragm and 
to the right of the infei lor leaf of the coionaiy ligament This area includes 
the bare area of the hvei (3) The left posterior extrapentoneal area, 
located bet^^een the postenoi external surface of the parietal peritoneum and 
the upper posterior abdominal \\all below the diaphiagm and to the left of the 
inferior leaf of the coronary ligament 


Etiology 


Subphrenic abscess is rarely a primary condition, its presence almost 
ah\a}S suggests a suppurative process elsewhere in the body, and generall) 
one within the abdomen Although uncommon, it may occur after pneu- 
monia, emp 3 ’ema, furunculosis, osteomyelitis of the vertebiae, septicemia, 
etc The subphrenic space may become infected through any of six routes 


(1) By diicct e\ tension from the peritoneum and contiguous organs — 
liver, stomach, duodenum, kidney, gall-bladder, spleen, pancreas, biliary ducts, 
osteomyelitis of the lower dorsal or upper lumbar vertebrae, etc 

(2) By distant extension — an appendiceal infection, a pelvic infection, 
diverticulitis of tlie colon, infection about the urinary bladdei, an infec- 
tion of the skin on the uppei part of the abdomen or lower part of the thorax, 
etc 

(3) By riiptnie into the suhphienic aiea — abscess of tlie liver, ulceration 
of the cardio-esophageal region, hydatid disease of the liver, osteomyelitis 
of tlie vertebrae or ribs, empyema thoracis, etc 

(4) By letrograde lymphatic extension — empyema thoracis, pneumonia, 
lung abscess, mediastimtis, etc 

(5) By diiect implantation or injury^ to an anatomically related organ 
following a penetrating injury' 

(6) By metastatic infection as m cases of furunculosis, septicemia, in- 
fluenza, osteomyelitis, etc 


The methods whereby these infections reach the subphrenic space have 
been discussed elsewhere ° The reader is referred to this article for a de- 
tailed description 

Of the 139 cases reviewed in tins study, 44 were due to primary disease 
m the liver and biliary passage, 29 to lesions in the appendix, nine to renal 
disease and eight to disease of the stomach and duodenum (table 1) It 
IS of interest tliat of the cases secondary to disease of the liver and biliary 
passages, four were secondary to Iner abscesses and 16 followed disease of 
the biliary passages which w'as accompanied by' localized peritonitis at tlie 
tune of surgical operation on tlie biliary' tract It is also w'orthy' of note that 
about tw'o-thirds of the subphrenic abscesses which followed lesions in the 



186 


LEW A HOCHBERG 


Table I 

Etiologic Causes of 139 Subphrenic Abscesses 

Organ 

Liver and biliary passages 
Appendix 
Kidney 

Stomach and duodenum 
Pelvic infections (abscess) 

Grip 

Female genitalia 
Pneumonia 
Empyema 
Furunculosis 
Spinal disease 
Prostatic abscess 
Intestine 

Abscess of the lung 
Unknown causes 

appendix were associated with geneialized peritonitis Of the eight cases 
due to gastroduodenal causes, seven weie accompanied by perforations and 
one was due to duodenitis Before presenting the clinical aspects of this 
condition, it should be pointed out that all subdivisions of the subphrenic 
area are not equally susceptible to infection (table 2) Consulting this table, 
we note that the four areas most commonly infected are ( 1 ) the right infra- 
hepatic intrapentoneal space, in 35 cases, (2) the right posterior suprahepatic 
intraperitoneal space, in 22 cases, (3) tlie right anterior suprahepatic intra- 
peritoneal space, in 16 cases, and (4) the right posterior extraperitoneal 
space, in 12 cases 


Number of Cases 

44 

29 

9 

8 

6 

4 

3 

3 

2 

2 

2 

2 

1 

1 

23 


Clinical Features 

From the foiegoing, it can be seen quite readily that clinical manifesta- 
tions arc X aricd and will not be the same in all cases A difference in etiol- 
og> . in the age of the patient, or the location of the abscess coupled with the 
co-cxisting condition responsible for the subdiaphragmatic infection and 
an} other complications present, will tend to alter the clinical aspects Rc- 
gardles'^ of the influences these factors may have upon the origin of a sub- 
phrenic ab'^cC'S, the mode of onset in all cases will take any of four char- 
acteristic forms (1) sudden, (2) insidious, (3) postoperatne, or (4) rc- 
t nr rent 

Si'ddni Ouu'l In such instances the onset mat simulate a ruptured 
peptic ulcer (more commonl} gastric) with an acute generalized peritonitis 
In tin. St cHMs there i" .i histon of acute abdominal (epigastric) pain, nausea, 
\nmiting, pro-tr'tion, diiTicult} in taking a deep breath, pain in the low'er 
thoracic region, a stiisition fif fullness in the upper jiart of the abdomen and 
teiaiinii.-s in the tptga-tnc, infracostal or eostophrenic region In the earh 
stagt' of ttic d’-t.a'-t tlu patient nui} be in shock Later, signs and s}mp*- 
'ont- of mtectio*! ma\ become manifist 'f here were 23 casts (16 5 pei 
tfit 1 in d’i- '.ertis im whn h th< o ist.i was sudden 
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Tablc II 


Source of Infection of tlie Various Divisions of the Subphrenic Space and the Incidence of 
These Infections in 118 of the Author’s Cases 


Lodtion 

Etioloei 

No of Cases 

Percentage 

Right posterior suprahepatic 
intraperitoneal space 

Right diaphragm and pleura, pyloro- 
duodenal region, paracolic gutter, 
draining appcndi\, cecum, pelvis, etc , 
right infrahepatic area 

22 

18 5 

Right anterior suprahepatic 
intraperitoneal space 

P\ loroduodeiial region, gall-bladder 

16 

13 5 

Right infrahepatic intraperi- 
toneal space 

Liver, gall-bladder and biliary ducts, 
hepatic flexure of colon, pyloroduo- 
denal region, right posterior supra- 
hepatic area 

35 

29 7 

Left suprahepatic space 

Gastro-esophageal region 

1 

08 

Left anterior infrahepatic 
space 

Perforation of the anterior w all of stom- 
ach, liver and spleen 

3 

2 5 

Left posterior infrahepatic 
space 

Perforation of the posterior wall of stom- 
ach, pancreatitis and infected pancre- 
atic cysts, spleen, leakage from a retro- 
cohe gastroenterostomy anastomosis, 
perforation of a gastrojejunal ulcer 

5 

42 

Right posterior e\trapento- 
neal space 

Infection of bare area of liver, retrocecal 
appendix, right perinephric abscess, 
pancreatitis, suppuration of right lum- 
bar and iliac glands, right side of 
thorax and diaphragm 

12 

10 2 

Left posterior e\traperito- 
neal space 

Left perinephric abscess, diverticulitis 
of descending colon, suppuration of 
left lumbar and iliac glands, descend- 
ing colon, pancreas, left side of thorax 
and of diaphragm 

5 

42 

Left anterior evtraperitoneal 
space 

• 

Ljrophatics of the round ligament of 
the liver, lymphatics of the sheath of 
the rectus muscle, infections of ab- 
dominal wall 

1 

08 

More than one space infected 
Infected space not determine! 

1 

6* 

12 

5 1 

10 2 


* These cases ivere not included in the table 


Insidious Onset When tlie onset is insidious, the symptom complex is 
subacute and simulates that of an obscure intra-abdommal lesion sucli as a 
chronic cholecj^stitis or a mild mesenteric lymphadenitis At first the symp- 
toms are those of vague upper abdominal discomfort without distinct local- 
ization Later, the patient complains of pains and aches m the low er pos- 
terior thoracic region or in the flank At times the pain may radiate to 
the shoulder or along the infracostal region The pain is aggravated bj 
deep breathing, sneezing or coughing The symptom complex is progres- 
sive and sooner or later sig^s and sjmptoms of infection become manifest 
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It IS in tins gioup of cases 
tered There were 40 cases 


particularly that a tumor mass may be encoun- 
(29 per cent) ni the present series m winch the 


The greatest number of subphiemc abscess^ oc- 
noQtoLrativelv or as a result of an mtia-abdominal lesion which should 
have been treated surgically before the process had spread to the subphremc 
area Not infrequently, the subphremc area is involved at the time of 
surercal intervention but this is not lecogmzed clinically In other instances 
It IS the result of contamination at the time of opeiation If after an ab- 
dominal operation for a suppurative process the postoperative course is not 
smooth even if weeks have elapsed, if no othei satisfactoiy explanation can 
be given for the unusual course, a subphiemc infection should be considered 
until It IS ruled out In the present series there were 69 (49 per cent) 


which belonged to this group 

Recm ; ent Onset In these cases the patient usually gives a history ot 
an ill-defined infection following either an abdominal accident, a surgical 
opeiation or infection elsewheie m the body The histoiy often suggests a 
subacute hepatitis with lecuiient acute exaceibations At the onset of a 
recurrent ‘flare-up’ there is vague upper abdominal or costovertebral pain, 
anorexia, diaphoresis, fever which may become irregularly elevated, and 
perhaps frequent chills As the process becomes more acute, the symptoms 
become more pronounced Between such episodes the patient feels malaise, 
IS fatigued and becomes weaker as the condition progresses Any othei 
complications which may ensue during the illness will produce additional 
symptoms In the piesent series of cases there were seven (5 per cent) of 
the cases which presented symptoms of recurient infection of the subphiemc 


area 

In piactically all cases of subphremc abscess the mode of onset is essen- 
liall> the same, the only differences being ( 1 ) the acuity of the clinical course 
and (2) the altered tram of symptoms caused by differences in the location 
of the abscess Clinically, it is often impossible to localize the site of a 
subjihrcnic abscess more precisely than to say that it is on the i ight or left 
side, aboNe or below the Iner It was essentially for this reason that 
Piquatid" classified subphrcnic abscesses as (1) mfjahcpahC, piesentin" 
signs of ahclonnnal involvement, (2) supiahcpntic, presenting signs of 
thoracic nuohement and (3) icttopcntoncol, piescntmg signs of lumbai 
nnoKeincnt More recently Mitchell ® has again called attention to the fact 
that a sti icl anatomic classification, such as presented above, is not always 
strvieeahk clnncalU This is particulai 1\ tuic m those instances in A\hich 
the infcelion in\ohf, more than one anatomic snbdiMsion of the subphrcnic 
fea In such latter in*«lances, the clinical manifestations will vary accord- 
ing to the loeation of the ah‘-ce>s, us sire, the acuteness of its onset, and the 
1. tlnr^ of the h.iCieri'd flora within the abscess 
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Brown” aptly states that the chief reason for not recognizing this con- 
dition is the failure to consider the possibility of its existence In any case 
of persistent elevation in tempeiaturc of unexplained origin and a history of 
sepsis, a subphrenic abscess should be considered in the differ^tial diag- 
nosis In the eaily or subacute case the onset is usually indefinite, with 
minimal symptoms, such as malaise, fatigue, poor appetite, pallor, vague 
pains at the site of the abscess and a low giade fe\er As the condition 
progresses, the temperature and pulse become elevated and tend to assume a 
septic course The patient may also become prostiate, have chills, and 
perspire profusely Nausea and, in the more acute cases, vomiting zve se 
m before this stage if the lesion is intrapentoneal At a still more advancec 
stage the patient has anorexia, loss of weight, pain in the shou er an nec 
corresponding to the side of the lesion, some respiiatory distress, sior 
spasmodic bouts of cough, and occasional!)^ hiccough, belching or o i 
Not infrequently jaundice and anemia develop The white b oo coun 
rises to about 20,000 uith 85 per cent polymorphonuclear leukocytes in 
the more acute cases the clinical course is more rapidly progressive an e 
symptom complex is more severe In some of the more 
ported in this communication the white blood count was over 40,00 wi i 
per cent polymorphonuclear cells On examination of the patient one gen 
erally notes an acutely sick mdu idual with a hectic flush, a warm mois s m 
and an anxious expression, breathing rapidl) with restricted respira ory 
excursions of the chest on the side corresponding to the abscess 
the patient tends to favor the affected side by lying on it Not in reqiien ) 
the respiratory' movements of the abdominal wall are resti icted too ” ® 
dition a tumor mass may' be visible below the costal margin in the a omen, 
or bulging edematous intercostal spaces, or a mass in the costoverte ra re 
gion If it is possible, the patient should be examined in the erect an prone 

positions r 

Subphiemc abscesses aie characterized clinically by a combina ion 
abdominal, thoracic and costovertebral or lumbar manifestations eitier one 
of which may predominate and at times mask the other symptoms 

Abdoimml Manifestations Since most subphrenic abscesses are secon 
dary to an intrapentoneal suppuiative piocess, one usually 1^ s 
the abdomen for the cause of a patient’s failure to improve ^xamin 
of the abdomen shows either lestricted or absent respiratory 
the upper abdominal wall on the affected side Broadbent no e 
der sucli conditions “the uppei abdomen does not move wit i 
the side affected while it still usually moves on the other si e,^ g 
curious effect of a slight bulge on the sound side m iiispira ion 
there is a visible mass in the epigastric region, the skin '' abscess 
edematous and discolored In those instances in whic i su p , 
follows surgical intervention for an acute gall-bladder in ec i , 
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discoloration of the skin seem to be more common and more pronounced 
than in the other instances This region is usually tender to touch and 
early presents a doughy resistance On palpation, the rectus abdominis 
muscle on that side is found to be spastic and tender, beneath which there 
IS an indefinite, tender, fixed mass, whereas the muscles on the contralateral 
side and in the lower part of the abdomen are less resistant In those in- 
stances in which the abscess is suprahepatic, the liver is generally displaced 
downward The lower edge of the liver may be either sharp or rounded, 
depending upon the extent of the accompanying hepatitis On percussion, 
the area of liver dullness is enlarged downward, and if the abscess contains 
gas, there may be noted four zones of altered percussion note From above 
downwards they are (fl) a zone of noimal resonance or hyperresonance of 
the lung substance, (&) a zone of pleural effusion or compression of the 
lung with dullness, (c) a zone of resonance or tympany due to gas, and (d) 
a zone of absolute dullness due to the abscess itself Carter,^^ m reporting 
on left subphrenic abscess, states “The diagnosis by physical examination 
of an abscess beneath the left leaf of the diaphragm is even more difficult 
than it IS when the abscess lies beneatli the right half of the diaphragm, for 
such an abscess gives fewer physical signs of its presence On the right, 
the firm large right lobe of the liver forms the floor of the abscess, whereas 
on the left there is little liver substance, but the abscess is encompassed be- 
low by more yielding structures, such as stomach, falciform ligament, colon, 
spleen and transverse mesocolon Consequently, on the left there is apt to 
be less bulging m the lower thorax and costal margin, less restriction of 
movement of the lower portion of the thoracic cage, less local pain because 
of less tension of the pus and less elevation and fixation of the diaphragm 
itself It is true, hov ever, that in the case of the left anterior intrapentoneal 
abscess, tenderness on pressure beneath the costal margin can be elicited 
earlier and more definitely than on the right If the whole space is 

filled w ith pus, one can outline a characteristic triangular mass described by 
Piarnaid as extending from under the left costal margin to a line from 
umbilicus to costal margin and from cnsiform cartilage to umbilicus ” 
Wahln reports the presence of gas in 32 out of 59 (54 per cent) of the 
cases seen at the St George Hospital, ^^he^cas Berman noted it in only 1 5 
per tent of hi*, cases In the present senes, 30 per cent of the cases were 
n cognized as h.uing g.is-contammg abscesses In the entire 139 cases 
there Mere 78 (56 per cent) in which the onset of the subphrenic abscess 
was accompanied 1)\ abdominal symjnoms 

Thor,iac MauifiittjiinuK The inqiaired respiratory nio\enicnt seen in 
the upper part of the abflonnn is aKo in teidtiice at the base of the iiuoKed 
lunutbojav In aiidition there is noted a widening of the intercostal spaces 
of the lower part of the client and flaring of the lower costal structures In 
d'Mw. iti-t.«mes in which th< .ab^ctss j*. deepK placed, there mas be retraction 
o{ tilt intf reo-tal ‘^p.act - raiber than widening and edema of the lower chest 
V *.! 'Ibe eM^-t »1 arch i- iwialh tender and tbr musculature finite spastic in 
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the region overlying tlie site of infection Diaphiagmatic pleural pain and 
irritation may cause a short spasmodic cough and an increase in the respira- 
tory rate If the abscess is located m the anterior infrahepatic area, there 
is tenderness along the tenth rib anteriorly In those cases in which the 
right posterior suprahepatic area is mvohed the tenderness is along the 
eleventh and twelfth ribs posteriorly On percussion of the chest, there is 
elicited impairment over the lower part of the thorax and elevation of the 
diaphragm In addition, there is an absence of diaphragmatic descent dur- 
ing inspiration and of elevation of the diaphragm during expiration Mar- 
gulis has pointed out that percussion of the affected area or costal arch is 
frequently accompanied by local pam resulting from the transmission of the 
stimulus to the pathological focus The breath sounds m the area of al- 
tered percussion note are distant or entirely absent Since impairment of 
mobility or elevation of the diaphragm wull have its greatest effect upon the 
low^er lobe, and since this lobe is situated for the most part posteriorly, the 
earliest pulmonar)’^ ph)'sical signs wull be noted at the base of the thorax 
posteriorly on the side corresponding to the location of the abscess Occa- 
sionally, w'lth partial compression of the lung, one hears transmitted bron- 
chial breathing m the upper area of the impaired percussion This may ex- 
tend a variable distance upw'ards tow'ard the apex of the lung In those 
cases in w'hich the abscess contains gas, signs suggesting a tension pneumo- 
thorax, succussion sounds and shifting dullness may be elicited Not in- 
frequently a friction rub may be heard at the base of the thorax This is 
due to the rubbing of the diaphragm against the inflamed upper surface of 
the liver If the abscess is on the left side, the heart may be pushed up- 
wards or rotated to the right but is not remarkably displaced to the right 
In these cases one hears occasionally a clicking quality to the second heart 
sound m the region of tlie apex Da Costa** has pointed out that in 
empyema the upper limit of the fluid is concave, whereas in subphrenic 


abscess it is convex The onset of 51 (37 per cent) of the present series 
of 139 cases Avas characterized by symptoms referable to the thorax 

Lumhm MamfestaHons Quite commonly tliere is a mass in this re- 
gion extending outw^ards from below' the costal margin posteriorly The 
area is usually edematous, tender, and tense, and fluctuates deeply At times 
the mass may be so large that it readies the axillary region It is dull to 
percussion except in those instances in wdiich gas is present, in ivhich case it 
may be h)'perresonant Pressure on the mass ivill cause pam locally and at 
times referred to the shoulder, epigastrium or anterior infrahepatic region 
on that side Bogart has called attention to the fact that spasm of the 
quadratus lumborum on the affected side is commonly encountered in sub- 
phrenic abscess, resulting in scoliosis of the lumbar area Scoliosis ma} 
further be elicited early in the course of the illness by noting the patient s 
inability to bend the spine from side to side, especially wull this be note 
w'hen bending to the opposite side It wull also be observed that bending to 
the side of the abscess causes little or no pam, w hereas bending tow ar t le 
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opposite Side is accompanied by pain The onset of 41 (30 per cent) of 
the cases presented in this study was characterized by symptoms referable to 
the lumbar region 

Roentgenographic Studies 

Roentgenographic examinations aie indispensable for the early recog- 
nition of this condition On fluoroscopic examination of the early case, the 
diaphragm is found to be elevated and flattened at its dome Quite fre- 
quently the diaphragm is eventrated mto the thoracic cavity and presents an 
acute upper convexity This position and form remain more or less the 
same during inspiration and expiration More frequently, however (in the 
early case) the elevation of the diaphragm is scarcely noticeable However, 






DIAGNOSTIC CRITERIA TOR SUBPHRENIC ABSCESS 


193 


fluoioscopic examination of the patient in the erect position will reveal lim- 
ited respiratory motion of the diaphragm Dexter believes that the loss 
of diaphragmatic motion is almost pathognomonic of this condition He 
also states that Other conditions below the diaphragm will limit the motion 
of the diaphragm but will not completely inhibit its motion Not infre- 
quently a variable amount of fluid may be noted in the pleural cavity on the 
affected side Underneath the diaphragm and above the liver there is a 
dense shadow of more or less uniform opacity or a gas bubble below the 
diaphragm and a collection of fluid inferior to the gas shadow This fluid 
level readily changes its location as the patient’s position is altered 

LeWald,^' Pancoast/® McNamee/® Granger,®® and Sante®^ have shown 
that by far the greatest single aid in the diagnosis of subphrenic abscess is a 
series of well taken roentgenograms The roentgenograms of the chest 
should be taken in all directions, erect, prone and in the Trendelenberg posi- 
tion, and during inspiration and expiration Not infrequently the patient is 



There is an cle\ation of tlie left diaphragm so tliat its dome is higher than the one on 
the right. The left costophrenic angle is not icrj distinct Note that the heart is not 
displaced (Same case as figure 4 ) 

Roentgenogram taken in the erect position during inspiration 
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too sick to allow as much manipulation as is required m such roentgeno- 
graphic investigation and, therefore, a limited number of bedside studies will 
have to be relied upon In the presence of a subphremc abscess such roent- 
genograms will show an elevated motionless diaphragm (figures 2 and 3), 
obliteration of the costophrenic angle (figures 2, 3, 4, 5 and 6), some fluid 
in the thorax, rotation of the heart to the opposite side and distortion of the 
cardiac contour (figure 4) Basilar pneumonitis may also be seen m sudi 
cases In the later stages there is a general retraction and opacity of the 



Fig 4 Left subphrcnic abscess 

Same ease as fiRurc 3 Roentgenogram taken in the same position as figure 3, three 
<l.i>s later There is further tlc\ation of the left diaphragm Note the distortion and 
rotation if the heart 

alTccted Mtlc (figure 11) Most of these thoracic signs arc best elicited 
when the roentgenograms are taken in inspiration, i e , w'hen the contralateral 
diaphragm de‘'Centls and that lung becomes aerated Underneath the dia- 
phragm on the affected side there is often seen a dense shadow or a gas 
liuhble with a distinct fiiiul lc\cl below (figures 7 and 8) In the advanced 
ca<c the stibdiaphragmatic opacit> may extend well below' the lnc£_jts_a 
homogeiitous shallow I'requenth onh a few of these findings w'lll be 
pre-ent, the) arc sufiinent, hnwe\er, to make one highl> suspicious of a 
Mibphrtnic tolicclunt of pus. In such instances the diagnosis ma> be fur- 
ther tacihtnttd b\ a pneumo|)critoneum (Lilicnthal Recently Santc 
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has again shown that this procedure may help localize the site of a subdia- 
phragmatic abscess and differentiate it from supradiaphragmatic conditions 
It should also be pointed out that the mere presence of gas under the dia- 
phragm does not arrant the diagnosis of subphrenic abscess Frequently 
such a state is encountered m patients who were subjected to an abdominal 
exploration with an uneventful postoperative course,-® or in individuals who 
have sustained a ruptured viscus without developing such an abscess,®* and 
in individuals who have an hepatodiaphragmatic interposition of the colon 



Fig 5 Left subphrenic abscess 

There is a gas bubble and a fluid level below the left diaphragm (extragastric’) Above 
the left diaphragm there is a basilar haze due to fluid The diaphragm cannot be 
visualized 

Roentgenogram taken in the erect position 


Roentgenographic studies of the lumbar spine and the surrounding area 
are often of additional aid in the early recognition of such infections The 
most frequent finding is obliteration (partial or complete) of the psoas 
muscle shadow on the affected side (figures 9 and 10) There may also be 
noted a scoliosis of the spine with the concavity toward the side of the 
abscess and an approximation of the lower ribs and iliac crest on that side 
(figure 9) The liver and kidney may be depressed and the In er edge maj 
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lose its sharp contour (figure 10) In left-sided cases, in addition to the 
findings noted above, roentgenograms taken in the erect position show a 
downward displacement of the stomach bubble with an opacity between it 
and the cusp of the diaphragm (figure 11) If doubt should still exist as 
to whether the gas is within the stomach or above it, the diagnosis may be 
further facilitated by filling the stomach with a radiopaque substance and 



Fig 6 Left subphreme abscess 

Same case as fiBure 5, taken at the same time as figure 5 The left diaphragm is elc- 
\attd riurc is also present a small amount of fluid in the left costophremc area The 
elongated op'icit> anterior to the dorsal •vertebrae is due to radiopaque material within the 
esophagus 

Roentgenogram taken m the erect left oblique projection 

then taking roentgenograms of the diaphragmatic region It will be noted 
that II the gas is within the stomach, it is confined to an area which as- 
Mimes the contour of the stomach itself If the gas is outside of the 
^tomach, it will crosv the* limits of the stomach wall as outlined b\ the radio- 
paque material, and will not, therefore, conform to the shape of the 
stnnneh Tin*, tan be"! he elicited In taking the roentgenograms in the 
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erect, Trendelenberg and prone positions, in the anteroposterior, oblique and 
lateral projections 

An early subphrenic abscess produces an ill defined clinical picture which, 
ith the past history and roentgenographic studies, should not be difficult to 
recognize That the diagnosis will be overlooked if it is not kept in mind 
IS shown by Overholt’s case in which the diagnosis was not made until six 



Fig 7 Right subphrenic abscess 

The right diaphragm is slightly elevated Underneath it there is a gas bubble (Same 
case as figure 8 ) 

Roentgenogram taken in the ventral erect projection 

months had elapsed, and by Lockwood’s case, in which the diagnosis was 
not made until 20 months had elapsed In the cases presented in this com- 
munication the average length of time from the onset of sjuuptoms to the 
time of diagnosis was four months * 

Aspiration has frequently been recommended as a diagnostic adjuvant 
In the few cases of this series in which it was emplo>ed it was not of much 

♦This high figure is due to tlie fact that in three cases two jears, two jcars and se\cn 
years had elapsed before the diagnosis was made Excluding these cases, the diagnosis was 
made usually uithin one month after tlie onset of symptoms In those instances in wnicn it 
was a postoperative complication during the patient's hospital staj’, the diagnosis was mauc 
witliin one week after the first symptoms or onset of an abnormal postoperatne course oe- 
came manifest 
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aid In fact, in the three cases in which it would have given valuable in- 
formation no pus was obtained, although surgical intervention soon after the 
aspiration revealed pus Like many others, the writer believes that this 
procedure is not entirely innocuous and should only be done immediately 
prior to operation so as to help locate the abscess If the needle fails to 
locate the pus and the clinical impression is that of a subphremc abscess, 
surgical exploration should be undertaken nevertheless Weir,®® as early as 
1892, stated “Negative results often suggest surgical delay, and its chance 



Fig 8 Right subphrcnic abscess 

Same case as fifiiirt 7 Roentgenogram taken the same time as figure 7 Note the two 
disluiLt fliiul The bubble and fluid level to the reader^ left is beneath the right 

diaphraftm 1 he other jmr of shadow s arc gastric 

Rocnti’cnogram taken m the erect right oblique projection 

of help in where help needed as in small collections of pus, and where 
other sxmptoms are sunicientlj present to deternnne a course of action, is a 
\eT\ slight one ' 0\erholt and Donchess®* condemn aspiration and report 
sew on negatne aspirations m 21 eases of pro\ed siihphrcnic abscess Ochs- 
ncr,®' citing Ilirsch’s ca^c, stated that 24 attempts at aspiration were made 
he'fore pus wa*' obtained This large number of punctures at the same site 
niakts one v t»ndeT wlietlicr there was not some po^sibilit) of introdiieing in- 
lectmn from without Doidge and Warner,®* in opposing indisermnnale 
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diagnostic puncture of the subdiaphragmatic area, state “the presence of 
subphrenic abscess which was not found by diagnostic aspiration and the 
possible production of an empyema of the pleural cavity show the unreliabil- 
ity and danger of this method of examination In our opinion, it should 



Fig 9 Right subphrenic abscess 

Roentgenographic study of the lumbar area There are two radiopaque catheters in 
the ureters There is a scoliosis of the lumbar spine with its concaMtj toward the nglit 
The right psoas muscle is obliterated Note that the tip of the right twelfth rib is closer to 
the brim of the pelvis than tlie one on the left 

never be used with one possible exception , that is, m an extremely ill patient 
where an incorrect diagnosis of subphrenic abscess with a resulting unneces- 
sary operation might be fatal ” Barnard ® reported a case of transpleural 
aspiration of an abscess, with death from collapse in three hours If aspira- 
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tion fails to reveal pus, it certainly does not rule out the presence of a puru- 
lent collection In fact, one may be more in a quandary as to the diagnosis 
after a negative tap than before the aspiration was instituted Certainly 
such a state of mind will lead to procrastination and further complications 
At best, it would be advisable to disregard a dry tap 





I ic 10 Right subphrcnic abscess 

Th< Iimilttr Mrtib-a» arc in a stnight line The tip of the rigJil twelfth rih is at the 
vnme lc\tl as the lc«t T he upjicr part of the right psoas is indistinct The h\cr is depressed 
and Its edge nrn'»cd 'I he right hidni> is pushed down so that its lower pole is within the 
h'lm ths pehie. 

CoMPUCaTIONS 

Although tht-s courhtion is rarcK priinnn' ami is in itself a complication, 
hi cause oi tlie nature* of the procci-s and tlie dt\a.stating efltcLe of its sc- 
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Fig 11 Left subphrenic abscess 

There is a general opacity of tlie left hemithorax Diaphragm could not be seen on the 
roentgenogram (The dotted line indicates toe level of the diaphragm as seen on a later 
roentgenographic study ) Beneath the diaphragm there is a large extragastric gas bubble 
and a fluid level 

Roentgenogram taken in the dorsal erect position 

quelae, one may consider it a primary process and its sequelae as complica- 
tions Complications following subphrenic abscess will depend on (1) the 
acuteness of the onset and the rapidity of spread of the infection producing 
the abscess, (2) individual resistance to tliat infective organism, (3) the 
degree of peritoneal soiling on removal or dramage of tlie etiologic process, 
(4) tlie duration of the subphrenic abscess before its recognition, and (5) the 
adequacy of sugical care of the subphrenic abscess 

The complications of subphrenic abscess are as follows 

(^A) Systemic Complications These consist of (1) sepsis, (2) pros- 
tration, (3) anemia and finally (4) cachexia 

(5) Abdominal Complications These consist of (1) local enlarge- 
ment of the abscess producing pressure upon the surrounding structure and 
impairment of function, (2) rupture of the abscess into the extraperitoneal 
space producing a spreading retroperitoneal infection, (3) rupture of the 
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abscess through the surgical wound or through the skin, (4) rupture of the 
abscess into the peritoneal cavity, thereby producing peritonitis, and (5) 
rupture of the abscess into one of the hollow viscera 

In the cases reported in this communication it was frequently impossible 
to tell whether a so-called complication was a sequel to the abscess or was 
coexistent with the subphremc abscess at the time of the diagnosis of the 
latter or whether the cause of tlie subphremc abscess was the same as that of 
the other abdominal complications It seems as though many of the ab- 
dominal complications frequently noted in cases of subphremc abscess are 
associated complications rather than caused by it 

(C) Thoracic Complications These consist of (1) pleural effusion, 
(2) empyema, (3) bronchopleural fistula, (4) abscess of the lung, (5) pneu- 
monitis or pneumonia, (6) pericarditis, (7) mediastinal abscess or medi- 
astinitis, (8) pneumothorax or pyopneumothorax, (9) perforation of the 
diaphragm, and (10) pulmonary embolism ' 

1 Pleural effusion is variously estimated as being present in from 9 to 
100 per cent of the cases This complication was noted in 36 (25 9 per 
cent) of the cases presented in this study 

2 Empyema may develop as a sequel to a serous pleural effusion or 
as a direct infection of the pleural space Organisms may enter the pleural 
cavity cither through the lymphatics from below the diaphragm or by rup- 
ture of a subphrenic abscess into the pleural space, or secondary to a pneu- 
monia or lung abscess in a patient who also has a subphrenic abscess Em- 
pjenia associated with subphrenic abscess has been variously estimated as 
occurring in 119 to 42 5 per cent of the cases In this series it was noted in 
18 (12 9 per cent) of the cases 

3 Bronchopleural fistula is usually secondary to a pneumonia, lung 
abscess or empyema There is no record of a case in which a preceding in- 
fection such as those mentioned above was not present or did not antedate the 
development of the fistula Bronchopleural fistula secondary to subphrenic 
ab'ictss and its sequelae has been variously estimated to occur in from 5 to 
20 per cent of the cases It was a complication in five (3 6 per cent) of the 
c.isch m the present senes 

4 Abscess of the lung is usuallj the result of a lymphatic extension into 
the lung, a posunieumomc complication, or embolic in origin Abscess of 
the lung following a subphrenic abscess has been variously estimated as 
occurring in from 6 to 16 per cent of the cases In the present scries it was 
noted m 10 (7 2 per cent) of the cases 

5 Piicumoni.i or pneumonitis is cither a superimposed infection or an 
extension of the proces.- from below the diaphragm into tlie lung The 
incidence of pncuniorntis following subphrenic abscess has been variously re- 
ported a« being from 5 9 to 33 3 per cemt It was found in 11 (7 9 per cent) 
ot the raves in iIk jircvent varies 

6 Pcncarihuv is uvuallv the result of a Ivmphatic extension of the in- 
fev^ion from litlow the diaphragm. evjvecialK on the left side, or from an 
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empyema thoracis, pneumonitis or abscess of the lung The incidence of 
pericarditis follo^^ ing subphrenic abscess has been variously reported as being 
from 6 to 20 per cent It was encountered in but three (2 1 per cent) of the 
cases reported in this paper 

7 Mediastinitis or mediastinal abscess ma)' result from a direct ex- 
tension of the infection along the outside of the pleura and between the medi- 
astinal blades of the parietal pleural reflection, or as a direct extension into 
the mediastinum from a subdiaphragmatic abscess, or from pneumonitis 
which in turn is due to a subdiaphragmatic infection The incidence of 
mediastinitis or mediastinal abscess following subphrenic abscess has been 
variously reported as being from 2 9 to 7 per cent In the present series it 
was seen in one (0 7 per cent) of the cases 

8 Pneumotliorax or pyopneumothorax may be the result of a spon- 
taneous rupture of tlie lung due to an 3 ' of its causes, or to infection of the 
pleural space b}' a gas-producing organism, or to a sinus tract extending 
from below the diaphragm to the pleural space The incidence of pneumo- 
thorax or pyopneumothorax following infections of the subphrenic area has 
been variously reported as being from 10 to 30 per cent In the present 
series of cases it was encountered in nine (6 5 per cent) of the cases 

9 Perforation of tlie diaphragm may be the result of a pathologic process 
above or below the diaphragm The incidence of diaphragmatic perforation 
following subphrenic abscess has been reported as being from 5 to 49 per 
cent It ^vas seen in eight (5 7 per cent) of the cases in the present series 

10 Pulmonar 3 >^ embolism may arise from the original patliological proc- 
ess, from the subphrenic abscess, or from an associated pulmonary infection 
There was but one instance (0 7 per cent) of pulmonary embolism in this 
series 

General Thoiacic Complications In the cases under review there were 
a number of instances in which symptoms referable to the chest were among 
the earliest manifestations of an illness which later proved to be a compli- 
cation of subphrenic abscess In the 139 cases there were 78 cases with 102 
tlioracic complications There were 58 cases with one intrathoracic com- 
plication, 16 with two intratlioracic complications, and four with three co- 
existing mtratlioracic complications Supradiaphragmatic complications 
■were usually found to be due to the following causes (1) neglect or over- 
sight of tlie primarj^ cause, (2) failure to make an early diagnosis of sub- 
phrenic abscess, (3) inadequate surgical care for the subphrenic abscess in 
spite of an early diagnosis, (4) very rapid spread of the subdiaphragmatic 
infection, and (5) the patient’s failure to present himself to the physician 
until complications are present 

Prognosis and Mortality 

In all cases of subphrenic abscess the prognosis should be guarded, par- 
ticularly so when associated with a patliological process elsew here which is not 
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well under control The prognosis is more favorable in those cases in which 
the diagnosis is made early, in which adequate drainage has been established, 
and m which there is freedom from mtrathoracic or other associated com- 
plications Conversely, the prognosis becomes poorer when the diagnosis 
IS not made until late, when tlie drainage of the abscess is inadequate and 
when there are mtrathoracic complications Delay m the institution of what 
would otherwise have been adequate therapy will often produce poor results 
The mortality is greatest in those cases m which pulmonary complications 
develop In the presence of mtrathoracic complications the mortality m the 
group of cases presented m this study was 35 per cent, a total of 27 deaths 
Beye,®® in a review of the thoracic complications m subphremc infections, re- 
ported a mortality of 43 5 per cent 

Taking all cases of subphremc abscess together, the mortality has been 
estimated to be 100 per cent m those instances m which surgical drainage was 
not instituted (Deaver), and 38 per cent m those instances m which operation 
was performed (Gatewood) More recently, with the newer concepts of 
the management of such cases, the mortality has declined to about 25 per cent 
Even this mortality is too high It is hoped that by earlier recognition of 
this condition therapy will be instituted earlier and mortality will be reduced 
still further 


Summary and Conclusions 

A general resume of the subject of subphremc abscess has been presented 
It has been pointed out that the diagnosis of this condition is not difficult if 
one keeps it m mind Early recognition of this condition requires (1) 
knowledge of the course of the preceding illness, (2) a carefully conducted 
physical examination, and (3) a series of well taken roentgenograms 
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respiration as a factor in the circulation 

OF THE BLOOD ^ 

By William D Reid, M D , F A C P , Boston, Massachusetts 

The belief that respiration assists the return of blood to the heart is not 
new, but there is a lack of consensus among physiologists as to the mechan- 
ism of this cardiorespiratory function Many believe that abdominal and 
pulmonary venous blood is aspirated to the heart It is the purpose of this 
paper to discuss the respiratory act as a propulsive mechanism in the circu- 
lation of the blood 


Physiologic Data 

The right ventricular output of blood per minute is necessarily the same 
as that of the left ventricle, so that the volume output of the latter may safely 
be utilized for our purposes At rest the flow per minute from the left ven- 
tricle IS estimated to be from five to eight liters,^ and after strenuous exer- 
cise it ma}' rise to 30 to 40 liters These figures indicate that at rest, with 
a respiratory rate of 20 per minute, the lungs return to the heart between 
250 and 400 c c of blood per respiratory cycle 

The volume of blood present in the lungs varies with the phase of respi- 
ration Starling - states the amounts to be normally, inspiration % 2 , ex- 
piration ViT to Vis, with a possible increase to as much as % or more of the 
total blood in the body Best and Taylor ® are the authorities for the fig- 
ures of normally, inspiration 9 per cent, expiration 6 per cent, and under 
certain circumstances an increase to 20 per cent or more These figures 
indicate that, if the total blood volume in the body is 5 liters there are 83 
to 139 c c less blood in the lungs during expiration than inspiration, accord- 
ing to Starling, and 150 c c less according to Best and Taylor 

The intrapleural pressure normally is below that of the atmosphere It 
averages 3 to 5 mm Hg below during expiration and 5 to 10 mm during 
inspiration This “negative” pressure at times of deep breathing may 
.nnonnt to 30 nun Hg ^ When the elasticity of the lungs is reduced it has 
been found ^ that the intrapleural pressure becomes positive toward the end 
of expiration 

Tile menu pressure in the pulmonary veins is at or about zero, it is, how- 
ever, sointuhat greater than the mean pressure in the left auricle It is also 
statetl* that lln« same venous pressure undergoes but slight increase when 
an increased output of the right ventricle causes a rise in live arterial side of 
the ptilinnnarv cireint In other words, the gradient of fall in pressure is 
''teep 1 h tween the pulmonarv artery and the capillary field of the lungs rc- 
i'ard!e'>s of tht ilcgree of pres’^ure present in the puhnonar} arterj 

ii}” 5 •j'j's'ntio'i 29, 1937 
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The Respiratory Cycle 

Inspvahon Thoiacic phase During inspiration the capacity of the 
thorax increases, and there is a reduction of the intrapleural pressure to 10 
or more mm Hg below atmospheric pressure The lungs follow the chest 
wall closely as they are distended by the incoming air under atmospheric 
pressure The capillaries and veins, both of whicli are thin-walled, tend to 
dilate and can contain a greater amount of blood This dilating effect is 
said ® to operate likewise during diastole on the cardiac auricles which are 
thm-walled and subject to essentially the same intrathoracic pressure changes 
as are the lungs 

Abdominal phase During inspiration the contracting diaphragm de- 
scends, thus enlarging the thoracic cavity downward and contributing to the 
lowering of pressure inside the thorax This descent of the diaphragm at 
the same time raises the intra-abdominal pressure’ to a degree somewhat 
dependent upon the tonus of the musculature of the abdominal wall and sup- 
plies a positive force which, acting on thin-walled capillaries and veins, 
presses their content of blood onward into the vena cava and thence into the 
thorax and right auricle 

Expvatxon Thoracic phase With the beginning of expiration the 
lungs shrink in size owing to the action of the elastic tissue they contain 
The thoracic wall shrinks largely because of the elastic reaction of the 
stretched costal cartilages The intrapleural pressure rises There is some 
evidence ® that the bronchial muscles contract with each expiration and in- 
crease the elastic recoil of the lungs There is also a delicate syst'*m® of 
muscle fibers, quite apart from those of the bronchial muscles, whose func- 
tion IS uncertain, but it is believed that they may contribute to the lessening 
in the lung volume ^ 

Abdominal phase The relaxed diaphragm moves upward, thus aiding 
in the pressure exerted on the lungs It is stated that an increase in the 
tone of the abdominal musculature during expiration brings about a rise m 
the abdominal pressure, with the result that the relaxed diaphragm is pushed 
up into the thoracic cavity It is improbable, however, that the intra-ab- 
dominal pressure is as high during expiration as it is during tlie inspiratory 
contraction of the diaphragm The diaphragm is well compared to a piston 
and the thoracic cavity to a bellows 

Return of Blood to the Left Amide The evidence presented supports 
the view that respiration provides a mechanism by which venous blood is 
pressed onward into the vena cava and right heart It is clear enough that 
the contractions of the right ventricle then drive this blood onward into t le 
pulmonary field The next problem is what makes the blood move from t le 
lungs to the left auricle 

The statistics cited regarding the amount of blood flowing per mmu e 
through tlie lungs indicate tliat the flow is rapid and subject to great increase 
at times of phj'siologic need The difference m blood content of the ungs 



208 


WILLIAM D REID 


during inspiration and expiration may be due to a greater volume intake of 
blood during inspiration or a greater output during expiration, or both In 
favor of the former is the effect of inspiration m accelerating the venous 
return to the right heart, which m turn propels it into the pulmonary artery 
Then the lowered intrapleural pressure that occurs during inspiration per- 
mits the smaller vessels of the lungs to dilate more readily and provide a 
greater capacity for blood 

What becomes of this excess of blood m the pulmonary circuit^ Does 
It merely flow off at a steady rate to the left auricle or is it squeezed out of 
the pulmonary capillaries and veins by the increase of intrapleural pressure 
that IS a feature of the expiratory phase of respiration? If the process by 
which the pulmonary capillaries and veins are able to dilate during inspira- 
tion and accommodate a larger amount of blood is to continue, then there 
must be some mechanism during expiration by which they become smaller 
and are relieved of the extra content of blood Expiration is known to ex- 
pel air from the lungs Does it not also expel blood ? 

Physiologic literature does not disclose a general agieement regarding 
the mechanism which brings about the return of blood from the lungs to the 
heart , at times the matter remains unmentioned The statements are simi- 
lar to those expressed regarding the return of venous blood from the ab- 
dominal veins to the right auricle In brief, the blood is either aspirated 
by the left auricle or flows as a result of a positive pressure 

The process of aspiration seems not applicable here, since aspiration can 
not be successful when it must operate through thm-walled and collapsible 
lubes, which is the character of the pulmonary veins How efficient is a 
straw as a drinking tube ivhen the straw has lost its rigidity? If the left 
auricle aspirates the blood from the pulmonary veins this mecliamsm must 
needs be efficient Mhen, in response to stress, there is a greatly increased 
flow of blood through the lungs 

It IS stated ” that during diastole both intra-auricular and intra-ventnc- 
iilar pressures arc below’ atmospheric pressure, and that this is not owing 
to ail} ‘'licking action of the heart but to the transmission of the negative 
l)re‘i';urc m the thorax through the slack heart wall Today there are prob- 
ably few, if ail}, who bclicwe that the ccntricle sucks blood from the adjacent 
auricle, and how can it if the negatiic pressure be due to the effect of the 
iiegatiic imralhoracic pressure which operates on both cardiac chambers and 
perhap'' more on the thinner walled auricle’ Similarly, how’ can the left 
aurick .I'^piratc from the pulmonar} veins’ 

'1 he conception that the a'spiratmg power of the auricle is acquired by 
iransmi‘-''ion of the negatiit. mtrathoracic pressure makes one conjecture 
what Inppsii^ to the onflow into the left auricle during expir.ilion, when 
itarapki.ral prc'-'^ure i*^ less ncgatiic and may e^en be positiie Auricular 
si^tok i" b^'tf and ■should hinder luit nioinentaril} the entry of blood from 
tK p*ihiuu>'ir} setU', but the cxqnratory pha^e of respiration is distmctl} 
chnu the inspiratory and might well, becauic of the higher intra- 
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pleural pressure associated u ith it, seriously interfere with inspiration by the 
auricle, if that be the method by which it obtains its content of blood The 
dilemma would become greater at times of stress, when the blood flowing 
from the pulmonary ciicuit into the left auricle is markedly increased, since 
then the more vigorous expiration tends to raise the intrapleural pressure 
to levels in excess of that of the atmosphere In other words, the aspira- 
tion mechanism would be required to be more efiicient when the conditions 
on which it IS based are less favorable or even non-existent 

It IS known that the onflow of blood into the left auricle is continuous, 
save perhaps during the brief period in ivhich the auricle is in systole Be- 
cause of the fact that the expiratory phase of respiration is longer than that 
of inspiration and that the intrapleural pressure levels during expiration may 
be unfavorable to aspiration by the heart it would be a more efficient mecha- 
nism if the onflow of blood were dependent upon the expulsive action of 
respiration rather than that of the heart It seems probable that just as the 
lungs expel air so they do blood, a view which is supported by Best and 
Taylor 

A peculiarity of the pulmonary capillaries and veins is that their caliber 
IS to a very large extent dependent upon the changes that occur in the intra- 
thoracic pressure with each inspiration and expiration These vessels be- 
come dilated during inspiration and contracted during expiration The in- 
crease in pressure during expiration is ample to drive the blood toward the 
left auricle 

A recent article mentions the belief that during surgical manipulation 
of the lungs air may be sucked into the pulmonary veins and cause death by 
air embolism, but further points out that autopsies fail to disclose air A 
textbook on this field of surgery mentions the occurrence of air embolism 
solely as a complication of the introduction of air into the chest under pres- 
sure, namely in artificial pneumothorax Observation of a recent lobectomy 
discloses that if the pulmonary veins are torn they bleed and require ligation 

Regarding the correctness of the mechanism herein suggested, the ques- 
tion may be raised, why is not the blood driven* backward in the pulmonary 
circuit^ This question is the more pertinent since the pulmonary veins 
are not equipped with valves 

The answer to the foregoing objection is obtained by consideration of 
the structure of the lungs and pertinent part of their vasculature The pul- 
monary veins commence in the pulmonary capillaries, and coalesce into 
larger branches which run along the substance of the lung toward the hi um 
of the organ The lung during the contracting phase shrinks in towar t e 
hilum and hence it is toward this part that the blood would be pressed le 
caliber of the veins grows larger toward the hilum and the latter is t e as 
part of the lung to be subjected to the expiratory rise of intrapleura pres 
sure and the elastic recoil of the lung An analog}^ is found m a water-sa - 
urated sponge which gives up the water as it is compressed from t le ou si e 
by one’s hand , 
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There is some uncertainty regarding the action of the vasomotor nerves 
on the pulmonary vessels, and it would appear unnecessary to consider them 
since the mechanical features of respiration are sufficient to drive blood on- 
ward to the heart 

Comment 

It appears that there is ground for the assertion that the respiratory act 
provides mechanisms which propel the blood from both venous systems to 
the respective side of the heart This means that respiration is an important 
factor in the circulation of the blood and warrants adequate attention 

When one realizes that the pulmonary circuit is required to receive and 
send onward an amount of blood that varies from 5 to 8 to as much as 30 
to 40 liters per minute, it becomes obvious that the maintenance of a healthy 
respiratory function is of great importance One can readily call to mind 
a variety of conditions which may impair respiration and be followed by 
symptoms such as shortness of breath and dyspnea In patients it is often 
difficult to determine the extent to which such symptoms are caused by mal- 
function of the respiratory act or of cardiac contractions Man, in a sense, 
IS clearly a heart-lung preparation It is believed that too exclusive atten- 
tion to the heart has caused us to overlook the respiratory factor in the cir- 
culation of the blood and maintenance of health 

Conclusions 

The respiratory act plays a significant part m the circulation of blood 
Ihe blood from both the abdominal and pulmonary veins is propelled 
rather than aspiiated forward 

Adequate attention to impairments in the circulatory function of respira- 
tion throw’s new light on a variety of clinical problems and offers oppoitunity 
for Tnea<;urcs of prevention and treatment 
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THE ROLE OF THE ENDOCRINES IN ANAPHY- 
LAXIS AND ALLERGY 


I HORMONAL INFLUENCES IN ANAPHYLAXIS; A CRITICAL 

REVIEW 

II. HORMONAL INFLUENCES IN ALLERGY, CLINICAL 

OBSERVATIONS * 

By Laurence Farmer, M D , New Yoi k, Y 

I Hormonal Influences in Anaphylaxis, A Critical Review 

It has been established beyond doubt that the endocnnes influence ana- 
phylaxis However, tlie literature of this field is full of conflicting state- 
ments, and reviews have frequently added to the existing confusion by in- 
discriminately enumerating the opposing contentions 

Some of the discrepancies are probably due to the fact that the experi- 
ments were not carried out under comparable conditions In many in- 
stances there are no data concerning the sex or age of the animals, factois 
which unquestionably play an important role in this type of investigation 
In some instances the effects of a given hormone m male animals were 
examined by one group of workers, m females by another, m one group of 
experiments large doses were used, in others small ones Frequently, also, 
conclusions have been reached on the basis of entirely insufficient experi- 
mental data Most papers of the latter category have not been included in 
thi'N rc\ lew 

The role of the various endocrine glands in anaphylaxis has been 
studied b\ observing the effects of the application of their hormones or 
of the removal of the gland on anaphylactic reactivit) The most thoroughly 
txannned endocrine in this connection is the thyroid 
1 Thyroid 

(a) Application of thyroid CAtiact In guinea pigs application of 
smaller amounts of ilnroid after established sensitization diminishes the 
si\trit\ of anaphj lactic shock*; larger amounts given during the sensitiza- 
tion jKriocI or after established scnsiti/ation enhance the anaphylactic reac- 
tion - Rabbits whith were treated with thyrotropic hormone were more 
sii'^ccptible tf» shock than the controls' 

'ill* ^orrt 1 .^ll^.^s f,f these findings has latch been questioned In Stiet/cl ^ 
who U'-s<l a*, a criurion of ana])h\ lactic reacti\it> the drop in temperature 
ircquni’K ob'irxed m sho'J Stietzil found that in guinea pigs which had 
{f i’x mj«cted w'th tinroid e\traft during the sensitization period, the drop 
ifi ttn.o ‘Mture wa' than m the cfinirols 
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(ft) TJiyioidcctomy A considerable amount of work has been done to 
ascertain the influence of thyroidectomy on anaphylaxis Most of these 
experiments were carried out in guinea pigs and rabbits 

In guinea pigs thyroidectomy performed nine to 31 days prior to the 
first sensitizing injection, ° or simultaneously with,® or up to six daj's after 
this injection, causes a marked diminution of the severity of the anaphylactic 
reaction Thj roidectomy performed 20 days after the first sensitizing in- 
jection no longer exerts an influence on the anaphylactic reaction ® 

Th} roidectomized guinea pigs which were fed thyroid during the sen- 
sitization peiiod reacted just as intensely to the shocking reinjection as tie 
controls with intact thyroid ’ 

Appelmans,® in a frequently quoted paper, stated that thyroidectomy did 
not influence anaph} lactic shock in guinea pigs The experimental data 
presented by him are absolutely inconclusive, and although Kepinow an 
Lanzenberg® pointed this out 17 years ago, Appelmans’ contention has not 
been repudiated It should finally be discarded 

More recently Spinelli, who used the Dale technic to study the effect o 
thyroidectoinj'' m guinea pigs, came to the conclusion that the operation 
does not affect the degree of sensitization in this species His paper is not 
convincing, as it is not based on quantitative experimentation 

Thyroidectomy prior to sensitization not only mitigates shock in rabwts 
but also alters tlie course of the reaction (Fleisher and Wilhelmj) ® In t is 
connection Eickhoff and his collaborators ® even speak of an “inverse shock 
The diminished intensity of anaphylactic shock in thyroidectomize 
guinea pigs and rabbits is probabty due partly to decreased antibody forma- 
tion,^® partly to altered reactivity of the animals due to a lack of hormone 
This latter assumption is based on the fact tliat thyroidectomized, sensitize 
rabbits and guinea pigs which received tliyroid extract showed normal oi 
even excessive anaphylactic reactivity " ’ ®' ®’ ^® 

Houssajf published two papers on the influence of thyroidectomy on ana 
phylaxis m dogs In the first, with Sordelli,® no effect was noticed, in t e 
second, with Cisneros,^^ marked diminution of anaphylactic reactivity was 
observed Houssay believes the findings of the second paper to be valid 
II The Adienals 

(a) Application of adrenalin and cot tin It will not be necessary to 
discuss tlie thousandfold observed acute action of adrenalin in preventing 
anaphylactic reactions m the various species, including man 

If confirmed, the findings of Haag and Koenig^® concerning ® 
of prolonged use of adrenalin in guinea pigs should be of great signi 
also in human pathology In these experiments, guinea pigs whic i 
injections of adrenalin every otlier day for two weeks during t le 
tion period and for two weeks thereafter were mucli more suscep i 

shoclc than the controls j w H o-ninea 

Adrenal cortex extract administered to sensitized dogs an ^ 
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pigs at varying times prior to the shocking reinjection decidedly diminishes 
the severity of shock 

(&) Adremlectomy Sensitized guinea pigs which were adrenalectom- 
ized eight days prior to sensitization were found to be eight times more sus- 
ceptible to fatal shock than the controls Passively sensitized, adrenalec- 
tomized guinea pigs showed the same degree of shock as the controls ” 

Although the results of these experiments are clear cut, the experiments 
carried out on rats are even more convincing Noimal, well fed rats are 
exceedingly resistant to anaphylactic shock, rats adreiialectomized prior to 
sensitization died from shock in a large percentage of cases Wyman “ 
believes that this increased susceptibility to shock is due to lack of medullary 
adrenal tissue rather than to cortical insufficiency Of 15 adrenalectomized 
animals which had autoplastic cortical transplants, 40 per cent died from 
shock, approximately the same percentage of fatalities as in the adrenalec- 
tomized rats which had no transplants 
III Pituitaiy 

(ff) Application of pitmtaiy extract The severity of anaphylactic 
shock was markedly diminished in young male guinea pigs which received 
large doses of anterior pituitary extract, “gonadotropic hormone,” and 
pregnancy urine extract prior to sensitization or during the sensitization 
period 

Posterior pituitary extract administered during and after the sensitization 
period had the opposite effect 

(&) Hypophyscctomy Male rats which were hypophysectomized when 
thc} were 65 to 75 days old and which received the shocking reinjection 47 
days after operation ucre highly susceptible to fatal anaphylactic shock All 
the normal controls survived reinjection of the antigen Antibody forma- 
tion, howc\cr, ^\as essentially the same m both groups, which would indicate 
that thc enhanced anaphylactic sensitivity was due to altered reactivity of 
thc operated animals •“ 

IV Polhcular Hormone The experiments concerning the influence of 
folhcular hormone on anaph) laxis arc contradictory In Schafer’s ex- 
periments 47 >oung, adult, female guinea pigs received 10,000 to 15,000 
bcn^o.itc units of Progjnon-B during the sensitizing period Twenty-eight 
guinea pigs, or 57 ]>cr cent, died in anaphylactic shock, whereas there were 
rtiiK 24 fatalities or 33 per cent in thc 73 controls Farmer * could not con- 
firm tho't findings In his experiments, m uhich he followed Schafer’s 
ttchnic the mortality from shock was thc same in thc Prog>'noii-B animals 
a*' m the control 

\' Preiivaucy 'I here is onh one acceptable paper on this question in thc 
literature Patnof,*' who \vorV:ed with rats, obscr\cd slight dilTercncc 
iKtwecn the occurrence of anaplulactic shtv'k in pregnant and non-pregnant 
runmab In 12 pregnant sensiu/ed rats there were two se\tre shocks; in 
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the control group of 1/ non-pregnant sensitized rats four animals suffered 
severe reactions 

Lumiere and Couturier state that pregnant guinea pigs are almost 
entirel} resistant to anaph} lactic shock These authors do not state the num- 
ber of animals used, nor do they give any experimental details Their 
paper cannot be looked upon as conclusive 

Summary and Conclusions 

1 The endocrine glands exert a distinct influence on anaphylactic 
reactivity 

2 This influence manifests itself in enhanced or in diminished reactivity 

3 The altered reactivity is due to changes (a) in antibody formation, or 
(b) m tile sensitized animal’s capacity to react to renewed contact with the 
sensitizing antigen 

These assumptions are based on the following observations (a) Thy- 
roidectom}’’ prior to sensitization leads to marked inhibition of precipitin 
formation (in rabbits) and to diminished severity of anaphylactic shock 
(b) Application of thyroid extract to guinea pigs after completed sensitiza- 
tion enhances or diminishes the severity of anaphylactic shock depending on 
the amounts of thyroid administered Application of thyroid extract to 
thyroidectomized sensitized rabbits and guinea pigs leads to normal or even 
excessive anaphylactic reactivity Hypophysectomy (in rats) prior to sen- 
sitization leads to enhanced severity of anaphylactic shock without exerting 
an influence on precipitin production 

4 Although the influence of the endocrines on anaphylaxis has been con- 
clusively established, further experiments should be carried out in which 

stress is laid on quantitative considerations and on the sex and age of the 
animals 
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II IloKMovM, Imlli:nci.s IX ALLERcy, Clinical Oijservations 

AUluuigh there are numcrou'? references in the literature on sensitization 
ti. ciahscrn.e preparations in man, coinparain el} little evidence has been coin- 
co.uvrnmjj the influence of the cndocrincs on the course of allergic 
d)"a>es Althouiih cinucatl obser\ations clearlv demonstrate this influence, 
*he.} a-c Cf niradstior} and co.ifu>ing* allergic manifestations are associated 
with li}p"-th>o>i(hsm or with Inpotluroidism, the\ sometimes first appear 
>t tlu mcnr.rrtiH^, whereas wcaeionally, protracted cases of allergy subside 
'• tt- eljM .‘eric, in sn‘iie in-t?nees an allergic condition occurs for the first 
t'-' v li< reas m ntliers u *,ubeidi.s during gestation 
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It IS difficult, at the present time, to explain these discrepancies In 
order to be in a position to do so it would be necessary on the one hand 
to define accurately the endocrinological situation, and on tlie other to show 
that the described disease really has an allergic basis One will not be able 
to clarify the first point ithout the help of extensive quantitative hormone 
studies , and although it will frequently be less difficult to analyze the allergic 
angle, it will also often be a source of uncertainty We are prone today to 
look upon asthma, urticaria, angioneurotic edema, etc , as allergic diseases, 
1 e , to regard them as due to h}'persensitiveness Undoubtedly they are, in a 
majority of cases, but there are indications that there are exceptions to t is 
rule ^ Furthermore, tlie presence of a causative allergen cannot always e 
demonstrated, and without this prerequisite one cannot conclusively prove 
the allergic origin of tlie condition Under the prevailing circumstances a 
discussion of the literature ivill not be attempted, as it would not ten to 
clarify tlie situation 

In the following cases we were sometimes able to demonstrate t le pres 
eiice of an allergen , in other instances this was impossible From a c mica 
point of view ive, nevertheless, feel entitled to classify these latter cases a so 

as “allergic ” , 

In our experience the cases of allergic conditions which were in uencec 
by endocrinological factors were all observed in women Clinica ly t ey 
Avere connected witli the menstrual cycle, pregnancy and the menopause 
Therapeutically a number of them were benefited by the administration o 

hormonal preparations , 

The following cases of liay-feA^er and asthma were distinctly influence 

m their course by pregnancy 


Case Reports 

S K , 34 years old, had been suffering from autumnal hay-fever since 1935 She 
had moderately seA'ere nasal, ocular and bronchial symptoms Skin te^s 
markedly positive reactions to ragweed, cocklebur and timothy nfinne- 

became pregnant in January 1938 and was delivered on October 27, cvrrm- 

the ragAveed pollinating season of 1938 she was entirely free from hay- ewr ^ 
toms The following fall (1939) she again suffered from hay-fever ” 

1939 tlie patient again became pregnant and was delivered on August , 
cliild was Aveaned after tAvo Aveeks From the beginning of Septemoer i p 
had marked symptoms of hay-fever no 

This patient, avIio had ragAveed hay-fever for three consecutive se / n 
haj'-fever during the fourth season at AA'hich time she AA'as pregnan a 
tAvo years she again had hay-fever 

In the followmg case of hay-fcA’^er tlie influence of gestation is also a erj 
clearly Ausible 

A 29 year old AA^oman developed hay-fcA'cr five years prior to middle 

had sjTnptoms from the end of May until tlie middle or end of July, an sensitiA’e to 
of August until about the middle of October Skin tests j delnered 

grass and ragAA'eed pollen She became pregrnant in November , which time 
tlie middle of August 1940 During the grass pollinating season, during aaIiicH nm 
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she was pregnant, she was entirely free from hay-fever symptoms However, during 
the ragweed pollinating period which started after her delivery she again had 
hay-fever 

Another woman, whom I had the opportunity of observing several years ago, 
had had severe bronchial asthma since early childhood She became pregnant when 
she was 20 years old and was free from symptoms during the pregnancy and the 
lactation period Her attacks returned shortly after the child was weaned, and she 
was having extremely severe asthma when I saw her seven years later 

In the above reported cases the allergic symptoms disappeared during 
gestation However, we have also seen patients m whom an allergy first ap- 
peared during pregnancy I cannot offer any explanation for these con- 
flicting observations 

In the following instances severe angioneurotic edema and urticaria oc- 
curred shortly after pregnancy 

M W , 26 years old, came to the Allergy Clinic on October 22, 1937 Since the 
beginning of October she had been suffering from severe angioneurotic edema of the 
lips, the ej elids, the fingers and legs The swellings were painful and itched intensely 
The patient had been delivered of her second child on July 6 She had her first 
menstrual period after the delivery during the last week of September This men- 
struation was very profuse, painful and prolonged The patient’s past history was 
negative Her sister suffers from bronchial asthma The physical examination, the 
blood count, and the urine examination were normal The patient was given ephedrine 
by mouth which brought temporary relief We observed her from November until 
the middle of January and were impressed by the cyclic occurrence of her allergic 
symptoms which, we believed, were in distinct connection with her menstrual cycle 
Table 1 illustrates these obser\'ations 

Table I 


Mcn'slrualion Allcrfiic MamCcstations 

Last week of September 

Beginning until middle of October angioneu- 
rotic edema 

October 22-Novcmber 2 angioneurotic edema 

ember 1-8 
Profuse flow, painful 

November 9-14 severe angioneurotic edema 
Dccemlicr 3-8 December 3-11 severe angioneurotic edema 

Profuse flow, painful 

December 16-19 severe angioneurotic edema 
Deccmlier 28-30 severe angioneurotic edema 
Januirj S-11 Jamiarv 3-11 severe angioneurotic edema 

Profuse flow 


lABir II 

Antuitrin "S” Treatment from J.inuarj 19 until March 16, 1938 




r*briMr\ 4-8 

Plow k-s p'-o^USl 

Manli 2-3 

Marrn 5-12 fpn/ii'C Aoa) 


AIIcfkic Minifcsniiorn 

Januarj 23-27 mild angioneurotic edema 

I'cbruirj 23 shjjht itelimg of the pilms 

Man h 10 and 1 1 . itchine and redness between 
the fingi ’■s 
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A gynecological examination on January' 12, 1938, revealed no local condition 
^\lllcll would lia\c accounted for tlie profuse hemorrhages The patient was given 
injections of 50 units Antuitnn “S” at two to three day mter\als from January 19 
until ^larch 16 The total amount given was 1,540 units The effects of this 
therapy on the allergic niamfestations are summarized in table 2 

On April 30 1938, the patient leported that she had had no allergic symptoms 
since March 11 

The follo^^ mg woman also developed an allergy following gestation In 
her case, however, the symptoms ^\ere undoubtedly caused by hyperthy- 
roidism 

The patient, a 37 year old ^^oman, began suffering from ^ery severe urticaria 
a few months after the birth of her tliird child Her condition gradually became 
almost insufferable The physical examination and extensne laboratory examinations 
were normal The patient w’as seen by numerous specialists, including an allergist, 
who were not able to find an explanation for the urticaria All instituted therapeutic 
measures w'ere of no a\ail Three months after onset of the urticaria clinical signs 
of mild hy perthy’roidism were observed Some time later tlie basal metabolic rate 
was plus 30 per cent Although there w'ere no other definite symptoms of hyper- 
thyToidism, a thyroidectomy’ w’as performed at the suggestion of a well-known 
thyroid specialist Almost immediately after the operation the eiuptions became 
milder and disappeared entirely’ within six months The patient has been free from 
symptoms for more tlian eight years 

We further had occasion to observe the onset of allergic manifestations 
at the climacteric 

E J » 49 years old, w’ho was referred from the Otolaryngological Clinic with 
the diagnosis “typical \asomotor rhinitis,” w'as suffering from severe, prolonged 
paroxy’sms of sneezing, w’atery discharge from the nose, and severe pain m the nose 

This condition, which started four years previously, persisted the year round 
but W’as especially aggra^ated during tlie summer For tlie preceding four to five 
years the patient had also been suffering from pains in various joints These pains 
coincided with tlie nasal symptoms and improved when these improved Concomitant 
with the nasal symptoms and the joint pains die patient had hot flushes and marked 
nervousness 

The menses began to be irregular four to five yeais prior to examination, for 
tw'o years tliere had been cessation of menstruation 

The patient’s personal and familial allergic history was negative The physical 
examination of tlie circulatory, respiratory’ and nervous systems revealed no pimio- 
logical changes The urine examination and the blood count were normal Skin 
tests show’ed markedly positive reactions to ragiveed and cocklebur pollen and ques- 
tionable reactions to house dust, horse dander, sheep w’ool and cotton-seed 

These sensitivities w’ere undoubtedly acquired at the inception of the menopause 

The following patient’s symptoms, which were also connected with the 
climacteric, were markedly alleviated by estrogenic therap)'^ 

E R , 48 years old, who had been suffering from vasomotor rhinitis for five years, 
W’as seen March 12, 1937 

For tw’o months she had been having daily’ eruptions of severely itclnng u 
caria w’hicli usually started on the arms or under the breast and spread o^er mo 
tlie body 
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One week previously the patient had had a sudden attack of severe angioneurotic 
edema of the lips and face which lasted for 48 hours At the same time she had an 
eruption of urticaria 

The physical examination and the laboratory findings were normal Basal 
metabolic rate was plus 15 per cent Skin tests were negative 

On July 12, 1937, the vasomotor rhinitis and urticaria were much milder Urti- 
caria occurred about once a week, the wheals were much smaller The patient had 
had seven to eight recurrences of angioneurotic edema since last seen 

Between July 12 and July 26 the patient again had daily attacks of large urti- 
carial wheals , she was also suffering more from hot flushes 

On August 2, 1937, injections of theelin (2,000 units) were started They were 
given twice a week and there was soon marked improvement of the symptoms During 
the latter half of August the patient received no injections and during that time the 
urticaria flared up The injections were resumed toward the end of August 

On September 13, no urticaria, angioneurotic edema, noi vasomotor rhinitis 
was present The patient had had itching for several days 

On November 15 there were no allergic symptoms The twenty-first, and last, 
injection of theelin (1,500 units) was given 

On February 4, 1938, the patient stated that she had been well since last seen She 
had had no allergic symptoms and only occasional hot flashes 

Until one week prior to August 8 the patient felt well At that time she began 
to have urticaria again, and when seen on August 8 was complaining of great nervous- 
ness She was also having hot flushes 

Estrogenic therapy had a markedly beneficial effect on the following pa- 
tients whose allergic symptoms were obviously associated with their men- 
strual cycle In the case of patient E B the question also arises whether 
she \\ as entering the menopause 

E B , a 54-j car-old woman, was first seen on April 15, 1940 Shortly after the 
death of her mother, in February 1940, the patient st.irted having daily eruptions of 
l.irgc, intensely itching urticarial wheals The urticaria was especially severe during 
the menstrual period, it subsided somewhat after menstruation 

Fne years previously the patient had also had urticaria There had been no at- 
tacks in the interim 

'Ihc pbjsical examination revealed no abnormalities The blood count and the 
urine examination ^\crc normal Skin tests for allergy were negative The pa- 
tient’s menstruation was regular and profuse 

From April 19 to Ma> 15 the patient look up to 20 tablets, or 100 units, “Toran- 
til" duK She was not benefited bj this treatment 

I rom Ma\ 15 to June 12 the patient was on a diet containing no animal proteins 
Sin. '•bowed no impro\emcnt during this tunc 

flieelm injections were started the middle of June The patient receded 10,000 
units on June 12. 17, 21, 28 Slic menstruated xer> profusely from June 29 to July 5 
On the first <hv of menstruation she had angioneurotic edema, and on the second and 
third da\s s(.\t.rc urticaria 

'Ihe theelin injections were resumed on JuU 8, 10,000 units were giicn on Jul> 
8. 12. 19 During the period from JuU 8 to August 2 the urticaria was much less 
-ewcrc and occurred less frcriuentU 

During the men-tnid perifKl from \ugusi 2 to 7 the flow was modcratclj strong, 
tl'crc w »s mild urticaria 'I here was no more urtictina until the next menstruation 
ftin Au!.’U''t 27 to SeptendK.r I Duriug this period the flow was moderately strong, 
.I’-ticari'i w.-»s lerj Mild 
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From October I to October 6 flow was moderately strong , there was no urticaria 
On October 16, 1940, the patient reported that she had had no urticaria 
B K , 41 jears old, had had se\cie ecrema for the preceding 10 years Various 
kinds of treatment had brought little relief There had been an exacerbation of the 
eczema since December 1939, and ^\hen the patient was first seen on April 10, 1940, 
the eruption covered almost the entire bod}' with the exception of the face The 
eczema itched se\erel} and had caused sleeplessness It was less severe during the 
menstrual period The patient’s menstruation had been irregular and painful for the 
last eight years 

The phvsical examination A\as negative The blood count and the urine exami- 
nation were normal Basal metabolic rate plus 12 per cent 

It was felt that there was a connection between the patient’s eczema and her 
menstrual disturbance onset of the eczema 10 jears previously, irregularity of the 
menstruation for eight >ears, improvement of the patient’s condition during the men- 
strual period The patient w’as, therefore, gi\en injections of theehn, 2,000 units 
were gisen on April 24, 29, Ma> S, 10. 13 There w'as some improvement after the 
third injection and less itching after the fourth injection On May 15 and 20 the 
patient was gnen 10,000 units of theehn, her condition had improved markedly at 
that time On May 22, 4,000 units w’cre administered, and 10,000 units w'ere given 
on May 29, June 5, 10, 14, 19 and 26 Tlie patient’s menstruation had become more 
regular, and tliere were only very few eczematous patches At the end of September 
the patient reported tliat she had had no itching, no hot flushes, and no eczema in 
July, August and September However, she stated that she usually felt w'ell during 
Julj and August 

Another patient, a 37 year old woman, w'as first seen on August 1, 1940 She 
had been suffering from severe urticaria and angioneurotic edema since tlie end of 
April From October 1939 until March 1940 she had menstruated at six to seven week 
interi'als, since April she had been menstruating every tw'o to three weeks Men- 
strual flow was scanty 

She had received “Torantil” orally and calcium mtravenousl}' She had been 
placed on various diets Thyroid (1% grains daily) had been given for several 
weeks during December and January as tlie patient’s basal metabolic rate was minus 
35 per cent Ephedrine caused intensification of the urticaria, adrenalin brought no 
relief Propadrine relieved tlie condition temporarily The patient’s condition had 
become markedly worse during the last w'eek of July 

The physical exammation revealed no pathological findings The blood count 
and the urine examination were normal Skin tests w'ere negative 

It seemed obvious that in this case there also w'as a connection betw'een the al- 
lergic manifestations and tlie endocrine disbalance 

The patient s diet was extended , howrever, she was not to have fruits, tomatoes, 
fish, sea-food, spices, or alcohol She w'as given vitamin C, 150 mg , and dicalcium 
phosphate, 3 grams, daily On August 7 she received 2,000 units of theehn intra- 
muscularly On August 8 the patient had severe urticaria wdiich lasted until August 
11 She had her menstrual period during those days On August 13 she w'as given 
Estrone, 1,000 units, as it w'as thought that she might possibly not have tolerated the 
peanut oil m wdiich theehn is suspended This injection w'as well tolerated On 
August 16, 1,400 units of Estrone were administered On August 17 and IS the pa- 
tient again had severe urticaria On August 26, 1,000 units Estrone w-ere given The 
following day the patient had very severe urticaria The amount of Estrone was 
now' markedly reduced, and on August 30 the patient received only 200 units This 
injertion was w’ell tolerated The patient menstruated from August 31 to Septem^r 
3 The flow' W'as more profuse and the patient had moderately severe urticaria On 
September 6, 9, 12, 200 units Estrone w'ere given The patient's condition had by 
now improved markedly The eruptions w'ere much smaller and recurred less fre- 
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quently Three hundred units of Estrone were injected on September 16, 19, 23 and 
October 2 The patient menstruated from October 6 to October 10 She had very 
little urticaria during that period Four hundred units were given on October 10, 
500 on October 14, and 600 on October 17 The patient had only occasional small 
urticarial eruptions, and very slight angioneurotic edema on one occasion 

Summary 

Clinical observations are presented which demonstrate the influence of 
the endocnnes on the course of allergic conditions No attempt is made to 
explain the observed phenomena 
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PERIARTERITIS NODOSA; WITH REPORT OF 

TWO CASES'^ 

By Lvli; A Baker, M D , F A C P , Hines, lUviois 


Following the first descriptions of periarteritis nodosa which were pub- 
lished by Rokitansky, Kussmaul and Maicr shortly after the middle of the 
last century^ the disease remained, for the most part, a clinical curiosity for 
many jears, with only occasional articles referring to it found in the litera- 
ture 

During the past 15 years there has been considerable interest m the sub- 
ject, and as a result the literature has become much more abundant We 
have come to realize that the disease, though rare, does occur frequently 
enough to warrant its consideration by those doing diagnostic work 
Through the excellent descriptions of a considerable number of cases that 
have been published during the past few years it has been possible to form a 
fairly clear concept of the clinical manifestations of this disease The most 
striking characteristic of this concept is the n ide variability m the clinical 
aspects which may be presented by periarteritis nodosa 

Two cases are reported at this time, with a description of clinical symp- 
toms and objective findings m which the diagnosis is sustained by autopsy in 
one and by muscle biopsy in the other 


Case Reports 


Case 1 H B , a 39-year-old male, was admitted to the hospital on August 22, 
1934 The patient stated that two 3'ears previously he had developed a chest cold 
After one or two days of cough and malaise he developed paroxysmal attacks of 
astlima ^\hlch were persistent and quite severe He went to Tucson, Arizona, for a 
time, but apparently ^\as not benefited He took adrenalin, two to six injections per 
daj' On October 5, 1933, he was admitted to San Fernando Hospital because of 
asthma and continued there about as he had been previously The astimia tended to 
vary in degree of seventy but never completely disappeared 

In December 1933, while home for a day or two visiting, he had a sudden onset 
of extreme pain and swelling m the right leg which started in the region of the ankle 
but gradually progressed up to the knee There was quite severe aching pain through- 
out the leg He returned to tlie hospital, and it was thought tliat he had rheumatism 
He was treated accordingly, with a diagnosis of “subacute rheumatic fever ” Follow- 
ing this he developed some palpitation of the heart and w'as told tliat he had a leakage 
and that his heart was irregular After a couple of w'eeks the pain and sivelling de- 
creased, but the ankle remained sw’ollen The leg was somewhat Aveak, and there was 
slight numbness of the ankle The patient gradually recovered and was up and 
around wutliout the use of a cane In April he again began to feel bad There was 
pain and aching m tlie calves of his legs, and the ankles, left arm, wTist and liand be- 
came swollen He developed a red blotchy eruption over the legs and abdomen at 
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this time, which was associated with considerable fever and general malaise There 
was some itching and apparently some wheals of urticarial type He had a sore throat 
at this time After two or three weeks tlie swelling and pain gradually went out of 
the limbs, but they were extremely weak and there was a definite numbness below the 
knees This increased, the muscles atrophied, and the numbness became marked 
There was more or less distress in the nature of aching pam 

He continued to have purpuric eruptions every two to seven weeks lasting seven 
to ten days It was associated with considerable fever and malaise , also the joint and 
muscle pains were more severe at this time After the appearance of purpura there 
were frequent urticarial wheals, and on one or two occasions the patient had swelling 
of the face so that he could not open his eyes There was considerable itching 
There was marked anorexia most of the time and occasionally slight indigestion 
There were never any definite abdominal cramps, and there was no history of 
hematemesis or melena associated with the attacks 

Later the arms began to be affected by weakness, atrophy and numbness The 
symptoms in the left arm were very marked, but he recovered to some degree so that 
he could use it 

The first blood count taken revealed that the man had an eosinophilia and also a 
leukocytosis which varied from 7 to 20,000 cells with from 5 to 8 pei cent eosfnophiles 
The asthma was about the same as it had been prior to this development On a 
couple of occasions prior to the onset of the purpura there was epistaxis but no bleed- 
ing from the gums There were no urinary symptoms such as frequency, burning or 
hematuria At times there was some diarrhea but no melena 

A diagnosis of hilar tuberculosis, arrested, was made at San Fernando 
The patient lost weight There was marked atrophy and finally complete loss of 
sensation below the knees He was extremely weak He gave a history of having 
received some sort of serum injections for asthma in early days This was probably 
an autogenous vaccine He was given three large intramuscular injections He was 
admitted to the hospital uith many symptomatic diagnoses but no clinical entity He 
^\as sent here for the purpose of a diagnosis 

'I he physical examination on admission was as follows Patient was asthenic, 
inarkcdN undernourished, well oriented and cooperative Height 66 inches, normal 
eight 140 pounds, picsent weight 144 pounds 

Head Normal conformation Ears and nose normal Eyes sclera clear, con- 
nmctI^a injected, no ccclnmosis noted Pupils dilated, react normally, rotations nor- 
mal Mouth teeth in fair condition , tonsils had been removed , tongue and pharynx 
norm.il No purpuric spots wcie noted on the mucous membrane 
Neck No adenopatln 1 In roid not palpable 

Chest Slender, thin, poorlj nourished Volume and excursion poor Respira- 
Moiis shglulj increased and slightly labored Resonance impaired over both bases 
I rcmitiis incrca«ed over right .apex There were in,inj coarse moist bronchial rales 
liiroiighout the entire chest There were crepitant rales following expiratory cough in 
the right apex a few scattered rales m the left apex 

Canlinvascular Pulse 88 Blood pressure 100 mm Ilg svstohe and 60 mm 
di.nlolic Peripher.al ves?cU were soft and compressible 'I he left border of the 
heart v,!*. *1 cm from the midsternal line in the fifth interspace The right border 
V IS utukr the sternum Ihe sounds were of normal rate and rhjthm, rather distant, 
‘.omewhat decreased in inteiisitv llicrc was slight svstolic roughening at the apex, 
no dcrmite murmurs or ihrills, 

Ab'brtieii ^oft se'^phnid no masstc q|ie patient coinpluncd of more or less 
general tenderncx- Liver and splcem not palp.iblc 

(lenttnurtn'T' tract Penis lud tesRs normal No in rnia 
IvectuM' and Pro talc Nonnal 
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Bones, muscles and joints In geneial they were markedly asthenic and under- 
nourished The legs below the knees showed marked atrophy of the muscles, also 
the arms re\ealed more atrophy of the right than of the left The right wrist and 
hand were somew’hat swollen There w’as general muscular and joint tenderness but 
no apparent limitation of motion No edema and no cyanosis 

Skin and Ijmphatics There w’cre purpuric eruptions over the arms, on the body 
from the nipple line downward, and o\er both legs No general adenopathy 

Neurological examination Knee jerks absent, biceps w'ere only slightly piesent, 
sensation absent below the knees and appaiently reduced in both foiearins and hands 
Normal response to plantar stimulation 

Roentgenogram of the chest showed nothing remarkable The urinalysis show'ed 
a faint trace of albumin, a few' while blood cells, a specific gravity of 1 015 Blood 
count on August 24, 1934, showed red blood cells 4 53, hemoglobin SO per cent, 
w'hite blood cells 24 550, polymorphomiclears 24 per cent, small mononuclears 6 per 
cent, eosinophiles 70 per cent Blood Wassennann reaction w'as negative Sputum 
examination showed no tubercle bacilli Blood chemistry nonprotem nitrogen 324 
mg , creatinine 1 2 mg , sugar 66 6 mg Repeated blood counts during hospitaliza- 
tion show’ed the i ed blood cells varying between 3 43 and 4 92, the white blood cells 
betw-een 33,650 and 16,550, and the eosinophiles betw-een 56 and 71 per cent On No- 
vember 22, 1934, fundus examination show'ed advanced bilateral optic nerve atrophy 
Examination by the neurologist on October 31, 1934, resulted in a diagnosis of “pe- 
ripheral neuritis, etiology unknown ” 

The patient’s course in the hospital w'as that of progressive failure, with erratic 
low' grade fever The peripheral neuritis was progressive until the patient was en- 
tirely helpless There w'as also marked failure in vision He complained much of 
joint and muscle pains, and of transitory pains in the precordial region, but there 
w'ere no typical anginal attacks There w'as marked anorexia with considerable di- 
gestive disturbance, but no nausea or -vomiting The blood pressure throughout hos- 
pitalization ranged w'lthin normal limits On the morning of January 4, 1935, the 
patient w'as seen by the Consultant in Medicine (Dr Wm H Leake) who made a 
tentative diag;nosis of periarteritis nodosa, and muscle biopsy was advised On the 
evening of January 4, 1935, the patient suddenly became comatose and died a few' 
hours later 

A communication received from the physician w'ho attended the patient for 
asthmatic symptoms in March of 1933 stated that at that time tlie eosinophiles varied 
between 2 and 28 per cent in the differential blood count 

Postmortem record The body w'as dial of a fairly w'ell developed, emaciated 
white male, properly identified Body length 160 cm Body weight about 90 pounds 
Hair W'as brown Pupils and mouth could not be examined because the body had been 
embalmed There w'as quite marked wasting of the body There were no external 
marks or scars of note 

Peritoneal sac There was a very thin pad of subcutaneous fat Muscles were 
pale Peritoneum was smooth Liver was brown and mottled with grayish plaques, 
winch were evidently fibrotic The spleen was nodular The paravertebral and 
retroperitoneal lymph nodes were all enlarged 

Chest There were no adhesions to the chest plate Both lungs w'ere compara- 
tively free, witli tlie exception of a few adhesions at the apex, and both w'ere inflated 
and pink 

Pericardial sac Occupied normal position Pericardial cavity w'as obliterated by 
dense old adhesions of an old healed pericarditis 

Heart Weight 330 gni On section it was tough, and areas of scar cou e 
palpated m tlie muscle Cross section of the heart muscle revealed many scarred areas, 
more numerous in the left ventricle than in the right, but present throughout the en- 
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tire heart Scars were penvascularly placed There was no evidence of any valvular 
lesion There was no endocardial thickening to speak of The coronary vessels were 
smooth, but the walls were somewhat thickened In some areas there was extensive 
tissue deposit around the vessels The aorta was smooth throughout Any thicken- 
ing Avas around the vessel rather than in the vessel or in the wall 

Lungs The combined weight of lungs was about 500 gm They were pale pink 
There was no emphysema noted There was some fibrosis around the bronchial tree 
and a chronic bronchitis Mediastinal glands Some ivere enlarged 

Liver Weight about 1300 gm It was brown Capsule was not thickened On 
section there were small inflammatory scars noted throughout the parenchyma All 
surrounded the small vessels The larger vessels were also involved Section of the 
liver showed a thickened scarred periarteritis Gall-bladder was negative 

Spleen Weight 140 gm It was nodular, pale, and on section inflammatory 
scarred nodules were noted throughout 

Pancreas Weight 120 gin , there was no gross abnormality 
Genitourinary tract Combined weight of kidneys was 400 gm The capsule 
stripped, leaving a smooth surface Focal scars were noted throughout the pa- 
renchyma On section of kidney these were seen to be perivascular in type Ad- 
renals Avere extremely pale, otherwise negative Bladder, prostate, vesicles and testes 
revealed no gross pathologic lesion 

Gastrointestinal tract No gross pathologic lesion 

Brain There Avere no adhesions betAveen the dura and the calvarium Longi- 
tudinal sinus Avas clear On removal of the dura, tlie convolutions Avere flat over the 
entire brain Brain on section revealed extensive hemorrhage on the left, Avhich had 
destroyed the greater part of the vital centers at the base The hemorrhage filled the 
lateral ventricle and had destroyed much of the internal capsular structure It ex- 
tended beyond the midline into the ventricle on the right The brain Aveighed about 
1600 gm 

Vascular system There Avas an extensive inflammatory reaction involving the 
N ascular tree, more or less confined to the smaller vessels Throughout all the organs 
and in the peripheral s>stem there Avas scarring around the vessels, rather than any 
iiivolAcment of the Aessel Avail or the intima 

Anatomical diagnoses fl) Cerebral hemorrhage, left (2) Inflammatory peri- 
arteritis, type undetermined (3) Focal scarring, liA^er, spleen, kidneys, heart (4) 
Emaciation, severe 

Microscopic Examination Stomach, intestine There AA^as quite marked fibrosis 
in the muscular lasers, and there A\crc columns of inflammatory cells breaking the 
normal muscle coat The cells Asere mostly cosinophiles, Avith a fesv plasma cells and 
some endothelial cells and joung fibroblasts The vessels of the serosa revealed peri- 
arterial infiltration of lAmplioc>tes, an occasional cosmophile, many endothelial cells, 
and man\ fibrobl.ists 

Lung T. here v as quite marked congestion throughout Collapse in certain area 
'Ihe AascuUr arterial tree ’■cAcalcd some slight perivascular infiltration and thickening 
in the adAcntitial coat 'Hiose infiltrating AAcre round cells and an occasional cosino- 
pliilc, some A oung fibroblasts and uulothclial cells 

Second section of lung RcAcalefl peribronchial infiltration of polymorphonuclear 
and round celh, and patcln infiltration of lung throughout , carh bronchopneumonia 
J here A\as much congc'-tion, and some of the Atsscls rcAcaled a. pern ascular infiltra- 
tion, much less conspicuous, hut of the. same tspe as found in the other organs 

Brain ■■ Section of the cerebral cortex rcAc.iled quite marked congestion through- 
out The vc-^'Cls of the pin arachnoid dinAAcd tarl\ pcriAascular infiltration of round 
Cells and ui'tnopliiks 'ihere vns mirltd atropliA of the brain 

Sccot.d '•ectio'i of b^ain* ReAcak"! a large area of tarh compression necrosis 
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Third section of brain There was noted throughout round cell and eosinophile 
infiltration, in some areas quite diffuse The vessels of the meninges showed a slight 
perivascular reaction 

Pancreas The pancreatic parenchyma was fairly well preserved In the inter- 
stitial tissue tliere was quite marked fibrosis and a perivascular infiltration of eosino- 
philes, bTiiphocj'tes, plasma cells, a few endothelial cells and young fibroblasts, form- 
ing large perivascular nodes In places the wall was encroaclied upon and the lumen 
lessened As a whole, the vascular walls themselves were comparatively free from 
cellular infiltration However, some invasion of the same types of cells was noted 
Definite nodules were found in places 

Heart Muscle fibers were rather pale Cross stnations were somewhat hazy 
The muscle planes in some areas were separated by columns of inflammatory cells 
made up of round cells, eosinophiles and occasional plasma cells The vessels showed 
a perivascular infiltration of inflammatory cells, the greater number of which were 
eosinophiles There were a few plasma cells and a number of round mononuclear 
cells and young fibroblasts One vessel revealed partial destruction of the wall and 
a clump of the same type cells in the lumen There were some cells in the muscular 
coats in certain regions All surrounding fat was infiltrated, and there was definite 
organization in places, forming early scars The vascular walls in places were infil- 
trated, but for the most part the muscular layers were clear and the greater part of 
the infiltration was perivascular, rather than involving the wall There was practi- 
cally no evidence of arteriosclerosis 

Second section of heart muscle Revealed very extensive perivascular infiltration 
of inflammatory cells and fibrosis The cells in the otlier sections were made up 
mainly of eosinophiles, a few lymphocytes, plasma cells, endothelial cells and young 
fibroblasts There was definite nodule formation around the vessels Muscle fibers 
were rather pale Stnations were hazy 

Spleen There was diffuse fibrosis throughout Lymphoid areas were extremely 
small The splenic sinuses were practically obliterated Some areas were noted in 
which eosinophiles and plasma cells predominated 

Kidney Tubular epithelium was quite markedly swollen and cloudy Some scar- 
ring in tlie cortical region was noted, probably vascular in origin There was a 
perivascular infiltration, with early fibrosis, involving nearly all of the vessels The 
infiltration was made up mostly of eosinophiles, some lymphocytes, a few plasma cells, 
endothelial leukoc 3 rtes and young fibroblasts The infiltration was nearly all peri- 
vascular in type, although certain areas were noted in whicli the wall was invaded 
The infiltration formed a definite nodule surrounding the vessels 

Liver Ln er cord cells were rather pale Some contained pigment The sinuses 
were rather wide, especially around tlie central veins The portal areas showed 
some proliferative changes in the biliary capillaries The arteries in the portal areas 
revealed some perivascular infiltration of round cells and an occasional eosinophile 
Reaction in the liver was not as marked as m most other sections studied 

Aorta Revealed the wall to be well preserved The markings were essentially 
normal No perivascular infiltration was noted 

Section of femoral vessels The large artery revealed practically no thickening 
of tlie wall, and normal relationship was practically preserved The smaller vessels, 
however, showed an infiltration, mild in character, made up of a few eosinophiles, 
l 3 miphocytes and plasma cells The reaction was not nearl> so marked nor so con- 
spicuous as in most of tlie otlier sections studied 

Microscopic diagnoses (1) Periarteritis nodosa (2) Compression necrosis, 
cerebral, following hemorrhage (3) Cloudy degeneration, liver, kidney (4) Fibro- 
sis, heart (5) Myocardial degeneration 

Case 2 G P , a 47-year-old cook, was first admitted to the hospital on Decem- 
ber 17, 1937 At that time he was complaining of weakness, general aches, pain and 
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weakness of all extremities, and fever About a week prior to admission he had ap- 
parently caught cold, with general malaise, general muscular and joint aching, and 
slight gastrointestinal distress The latter cleared up but the weakness and general 
body aches continued During hospitalization he ran a temperature which varied 
from 99° F to 101 5° F The general physical examination showed nothing re- 
markable Heart rate was 110, regular, sounds were of good quality, no murmurs 
The blood pressure varied from 132 mm Hg systolic and 86 mm diastolic to 180 mm 
systolic and 100 diastolic at time of discharge There was slight tenderness in the 
epigastrium, but no abnormalities were found There was tenderness over tlie muscles 
of the calves along the course of the nerves The deep reflexes of the legs tended to 
be reduced There was a mild pharyngitis present Flat plate of the abdomen, gall- 
bladder visualization and roentgenogram of the diest showed nothing remarkable The 
urea nitrogen was 112 mg per 100 cc Three blood cultures were negative Blood 
Wassermann and Kahn reactions were negative Uiine examination was not remark- 
able White blood count varied from 13,200 to 15,200, polymorphonuclear leukocytes 
80 to 90 per cent On one count two eosinophiles were noted Stool examinations and 
cultures disclosed nothing abnormal Two agglutination tests were as follows 
Typhoid, positive 1/480 and 1/240, paratyphoid A, positive 1/240 and 1/120, para- 
typhoid B, positive 1/60 and 1/60 Agglutination tests with B abo)hts, B mehtensis 
and P iulatensts were negative The patient left the hospital against advice on 
January 28, 1938 Up to that time a definite diagnosis had not been made In spite of 
the positive typhoid agglutination tests, it was not thought that he had this disease A 
diagnosis of periarteritis nodosa was considered and a biopsy contemplated, but owing 
to the patient’s sudden departure it was not completed 

The patient was re-admitted to the hospital on February 8, 1938 At that time 
he showed a beginning bilateral wrist and ankle drop with marked weakness of the 
kgs and hands Blood pressure was 180 mm Hg systolic and 120 mm diastolic 
Hcait rate was 110 He complained of extreme weakness, and shortness of breatli 
There was a mild ankle edema He also complained of some vague precordial pain 
at times His course in the hospital from this date on was gradually downward He 
had a fev cr of from S)9 5® F to 101 ° F with occasional short periods during which he 
was afebrile The peripheral neuritis was rapidly progressive, and the patient v-as 
helpless during most of liis hospitalization The terminal blood pressure was 190 mm 
Hg sjstolic and 130 mm diastolic 

I:.\ainmation showed a p^ogressI^e hjpertensive retinitis, which toward the end 
grcallj impaired tlie Msion No specific arterial lesions were seen in the retina On 
the second .idmission the agglutinations for tjphoid were negative Blood urea on 
admission was 12 9 mg per 100 cc but rose gradually, and on April IS, 1938, blood 
urea was 31 2 mg and creatinine 3 2 mg On May 10, 1938, nonprolein nitrogen was 
55 5 mg 'Jlie red blood cell count \aricd between four and fue million, and the 
white count between 14,000 and 15,000 with approxnnatel> 80 per cent poljmor- 
phonuckars l.osinf>pbiles were not aboac 2 per cent A biopsy of the gastroc- 
nemius on rcbrinri 27, 1938, showetl the tjpical picture of periarteritis nodosa. The 
edciin present on adniw^-ion rapulK cleared', but on March 20, 1938, the patient began 
t‘> develop nocturnal ilj'piH i, v Inch w.is follov ed b\ a recurrence of edema, and from 
this time on the ro ir’-c was tbit of progressne heart failure A few dajs before 
thath the patient •'bowed ‘•oinc petechid hcmnrrh igts over the eMremities He 
dud on M «% 21, l^bls .\utn,r>.% \.a^ rcUi'cd 
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Contained m the media of the larger arterioles are collections of pale hisl 
cells forming pseudo tubercles In these vessels the endothelium is swollen 
subintimal tissue is thickened and homogeneous 

In other \essels a marked fibroblastic intimal thickening is present, result 
obliteration of the lumen Such lesions show varying degrees of hyahnization 
tologicallj the lesions are typical of periarteritis nodosa (gastrocnemius muscle 

As previously emphasized tlie disease is comparatively rare Sti 
in 1928 found 142 cases reported, of whicli only 21 were in the Ei 
language Powell and Pritcliard® in 1932 gathered 150 cases fror 
literature Up to the present time approximately 200 cases have been 
lished The diagnosis was established before death in a compara 
small number of these cases Middleton ® in 1934 reported only 34 cai 
which tlie diagnosis was made before death Spiegel * states that apj 
mately 12 per cent of the cases have been diagnosed by clinical study d 
life Furtliermore, in this small percentage of cases the diagnosis wa 
uncommonl}'- established by the routine pathological examination of i 
cal specimens to the surprise of tire clinicians It is apparent from a 
of die literature tliat accurate diagnosis on tlie basis of clinical stu 
unusual 

The pathology of this condition has been discussed fully by se 
authors®’®’® Briefly it may be stated that the fundamental pathi 
change is an inflammatory lesion predominantly involving the medium- 
arteries and usually focal in character There has been discussion as t 
manner of involvement of the vessel wall Ophuls ® believed that the ^ 
was invaded through the lymphatics of the adventitia and tliat the mei 
first to be destroyed The elastic intima is soon involved in the pn 
Inflammatory cells which invade tlie involved area are principally poly 
phonuclear cells, though eosinophiles and some lymphocytes are also pr 
in most cases The remaining arterial wall may'^ become involved in va: 
degrees witli spread to tlie perivascular tissue Periarterial nodules, 
which the disease assumes its name, may’^ be formed When these 
present in the subcutaneous arteries they may" serve as an important i 
nostic factor The pathologic process may spread to the larger arterie 
tlie arterioles and capillaries, and very rarely to the veins 

Following the vessel injury several events may occur, e g , aneu: 
formation, rupture and hemorrhage, thrombosis and perivascular ini 
mation The distribution is generalized, though in some cases the pn 
has been quite localized Kernohan and Woltman,’ who have describee 
involvement of the nervous system very completely, reported a case lin 
to nerves Of the extremities Arkin who has discussed the patliolog 
periarteritis nodosa very completely divides the process into four sta 
the alterative degenerative stage, tlie acute inflammatory stage, the gr 
lation stage, and the healed stage Lesions in all stages may be foun 
generalized involvement Harris and Freidricks ® have divided tlie pa 
logic process into three stages from the point of vieiv of the clinical n 
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festations first stage, injury to vessel wall, second stage, result of vessel 
wall injury — ^aneurysm, hemorrhage and thrombosis, and the third stage, 
infarction of the tissues supplied by the involved vessels There is ap- 
parently no tissue which can be considered immune to involvement, and it is 
this fact which is responsible for the piotean clinical manifestations 

The problem of etiology is considered of paramount importance m any 
disease and m this particular disease it has received a great deal of attention 
However, so far as I have been able to ascertain, no definite facts have been 
obtained 

As IS usual with diseases of inflammatory natuie, syphilis was early con- 
sidered a factor ° There is apparently no reliable basis for this, as associated 
syphilis has been found in only a small percentage of cases and no definite 
evidence of infection has been demonstrated in the lesions 

Inherent vascular weakness, as well as reflex vascular mechanisms, has 
received theoretical consideration 

Allergy has also been given serious consideration as a possible factor 
This IS not unreasonable when one considers some of the cases reported 
which, like my first case, have outstanding clinical cliaracteristics which are 
generally conceded to fall into the group of allergic manifestations How- 
c^cr, there are many cases which do not present either objective or sub- 
jective characteristics which may be considered to be of this nature Gen- 
eralized vascular lesions are well recognized as being associated with or being 
the result of the allergic state A recent paper by Clark and Kaplan ® is of 
interest in this respect Two patients died following severe manifestations 
of seium sickness due to antipneumococcus serum Widespread vasculai 
lesions were found These were very suggestive of periarteritis nodosa 
On rcMeuing the literature on this subject one is impressed with the fre- 
quency of allu'Jions to allcrg)' 

The ]) 0 ‘'Sible relationship to rheumatic fever has received considerable 
attention in the literature by some authors Ophuls ® suggested that it might 
be a subacute rheumatic manifestation Friedburg and Gross reported 
finding Aschoff’s bodies m the imocardium of two out of five cases ex- 
amined post mortem and emphasized the importance of a rheumatic history 
Spiegel * reports that t\idencc of rheumatic endocarditis was found in four 
of 17 cnscN Xtak and Whitfield,'* and also Kothstcin and Welt,** dis- 
ciS'« this relationship Von Glahn and Pappcnhcimcr,*'* hoe\c\cr, in their 
sludns on rheum itic arteritis found that it has characteristics distinctK 
difTerent troni the k'**ons of periarteritis nodosa It has not been mj im- 
preS'-nm thru a rheumatic hi‘>lnr\ or definite if>-txistnig pathologic lesion of 
rheumitic t\]K has betii gentralh present m the cases reported in the Jilera- 
Itirc tan certain!) not be dogmatic as to the etiological significance of 

r'munntn' Am rat the p'e'>ent tnue. 
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combination of, various etiological factors In this connection the paper of 
Harbitz^^ is of interest He discusses the fact that the generalized in- 
flammation and necrosis of focal type have been described in the small arteries 
in many conditions, such as scarlet fever, diphtheria, carbon monoxide 
poisoning, tj^ihus, influenza and suppurative processes Though these find- 
ings are similar to periarteritis nodosa he believes that periarteritis is a 
clinical entity with a specific etiolog}', probably a virus Sigmund reports 
that 20 per cent of 165 cases of streptococci sepsis showed mycotic aneurysms 
Hall in discussing the vascular lesions produced by acetylcholine injection 
111 animals has noted a patliological condition in the mesenteric vessels quite 
typical of periarteritis nodosa Lesions typical of periarteritis nodosa have 
been described in a case of disseminated lupus erythematosus 

Investigation of bacteriological nature with reference to etiology 
has been carried out by several workers, Klotz,^® Lamb,^® and Harris and 
Freidricks,® but nothing was established in this respect Harris and 
Freidricks concluded it was of virus etiology based upon the inference of the 
negative bacteriological findings Arkin® believes that the disease is a 
definite clinical entity, however, and that the etiology is probably a virus 
This seems to be the generally approved opinion at this time It seems that 
periarteritis nodosa is an important factor in the confusion which exists in 
die broader subject of arteritis in general 

As to the clinical manifestations, the most striking fact is tlie wide 
variability of the symptoms and clinical findings Harbitz has divided the 
cases into groups, depending upon the nature of the clinical findings, i e , 
cerebral, neuromuscular, gastrointestinal, cardiac, and cutaneous To this 
classification should be added the pulmonary group 

The age of the patient may vary between a few months and 80 years 
The disease most commonly occurs between 20 and 40, and is usually found 
in a male 

The patient usually presents the picture of subacute sepsis, fever of from 
99 to 102° F being most common There may be remissions of the fever, 
and afebrile cases are reported in the literature 

The blood shows abnormalities in all cases Leukocytosis is usually 
present This averages from 10,000 to 60,000 cells Eosinophilia is a 
prominent characteristic of the blood picture in a portion of the cases, as 
illustrated in Case 1 Anemia of a moderate degree may be present Noth- 
ing significant has been disclosed by blood cultures 

The general symptoms common to sepsis are present, i e , anorexia and 
loss of weight and energy Tadiycardia is commonly marked An occa- 
sional case departs from the general description by running a rapid fulminat- 
ing course Further tlian this the individual characteristics of any case will 
depend upon what system and organs are predominantly involved m the 
pathologic process 

Involvement of the nervous system is evident in a considerable number 
of cases Peripheral neuritis is frequently noted and is rapidly progressive 
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Many symptoms described as myositic or rheumatic are also probably due to 
milder degrees of neuritis Neuritis has been considered a toxic manifesta- 
tion by some but Kernohan and Woltman ‘ have recently described true 
infarcts in the peripheral nerves This syndrome has been described by sev- 
eral writers In Haining and Kimball’s case it was due to an associated 
pneumococcic infection In Bennett and Levine’s case no meningitis was 
found post mortem, whereas a true leptomeningitis was found by Krohulik 
et al Cerebral hemorrhage may occur as m Case 1, but this is uncommon 

Cardiac manifestations are very common owing to coronary artery in- 
volvement Both acute infarction and hemorrhage may occur, or there may 
be progressive congestive failure Anginal attacks are not infrequent 
Arrhythmias may occur, and electrocardiographic findings have been de- 
scribed by Master and Jatfe 

Pulmonary symptoms are more rarely noted Occasionally these may be 
very marked, as illustrated in Case 1 Bronchitis with asthmatic attacks is 
the most common pulmonaiy^ manifestation Herrman ““ has described the 
roentgenological findings of pulmonary periarteritis nodosa 

That gastrointestinal symptoms and findings of some nature are usually 
present is evident from reading case reports Meyer first described this 
condition as chlorotic marasmus because such symptoms were so consistently 
present Ulceration of the stomach, hemorrhage, or perforation may occur 
S}’mptoms may resemble those of peptic ulcer, gall-bladder dyspepsia, or 
ulcerative colitis Felsen has discussed findings by sigmoidoscopic ex- 
amination m this condition He states that the small arteries of the bowel 
^\all may show hemorrhage, thiombosis or aneurysmal dilatation He be- 
hc\cs that the diagnosis might be made from such findings but as far as I 
know this has not been done Attacks typical of appendicitis may occur and 
operation has been performed w ith this pre-operative diagnosis 

Li\er niNohemcnt may lead to infarction, intra- or extrahepatic hemor- 
rhage, or may simulate cirrhosis or common duct stone 

Rtn.il nnohtmcnt is most consistently found, occurring m approximately' 
80 per cent of the casts There may be acute hematuria resembling that m 
the cast ni stone, tumor or essential hematuria Acute hemorrhage into the 
ptrirtiial {i‘"<ut may occur*' More commonly there is the picture of pro- 
grt'"i\c renal failure with rise in blood pressure and terminal uremia This 
may progn^s tputi rapulh and tlinitally present a picture compatible with 
malignant hypertension Ca'^ts of this ty'j>e ha\e betn described by Fried- 
burg and \Vf»rdlcy,'‘ and Keegan*^ It is possible that m the prist 

‘-oi'K cast', 'i-rjdcTcd to bt malignant hypertension may hate been of this 
tyjK, 'I he p I'-ibinty of pcriaricriiis nodo«a should bt thought of m such a 
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far as I know the diagnosis has not been made by this means Rarer ocular 
manifestations are iridocyclitis and episcleritis Optic atrophy as it oc- 
curred in one of these cases is apparently quite rare King reported optic 
atrophy in one eye in a case of periarteritis nodosa 

Skin manifestations are not usual m cases so far reported, but occasionally 
they are very impressive Schottstaedt states that involvement of the 
skin IS present in 20 per cent of the cases The findings include urticaria, 
ecchymoses, nodules, ulcerations and gangrene of the skin While con- 
sidering skin lesions it is of interest to note that the combined descriptions of 
Schoenlein’s and Henoch’s purpura conform very well with the characteristics 
of periarteritis nodosa In Singer’s case a pre-operative diagnosis of 
Henoch’s purpura was made, and my first case was considered one of 
Schoenlein’s purpura for some time 

As has been previously noted ^ there is great similarity in the case re- 
ports of the so-called “erythema group of diseases” and periarteritis nodosa 
The outstanding clinical features of this group were purpura, gastrointestinal 
symptoms and nephritis 

It IS apparent that clinical diagnosis depends upon keeping this condition 
in mind when considering cases of bizarre and apparently unrelated clinical 
manifestations, particularly cases of subacute sepsis Diagnosis may be 
definitely established clinically by muscle biopsy which was first used by 
Kussmaul It is obvious that in some cases, particularly in the more local- 
ized types, this will not be of assistance Eosinophilia should also direct 
attention to this disease 

The prognosis seems to be fatal m the majority of cases Carr and 
Arkin® have discussed the possibilities of recovery It has been estimated 
that 10 per cent of the cases may heal In those cases reported which have 
been diagnosed ante mortem one is impressed with the consistency of fatal 
termination, even though the clinical course may be of several years’ dura- 
tion Schottstaedt has reported a case which was arrested while under 
observation In general the outlook is extremely grave when this diagnosis 
has been established 

Therapy has been of no specific value In Case 2 sulfanilamide was 
given over a considerable period of time Also, upon the suggestion of 
Kerr,^® vitamin C was given in large doses for several weeks Needless to 
say no clinical results were evident 
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electrocardiographic changes in old age* 

By Theodore T Fox, M D , Joseph Elements, M D , and 
Emanuel E Mandel, M D , Neiv York, N Y 


Considerable information has recently been published on the various 
problems of old age Particular attention has been focused on the cardio- 
vascular system, since its life cycle, important in itself, is frequently the de- 
termining factor of the functional age of all the vital organs 

Attempts have been made to define the “normal” and the “abnormal” in 
the aging process of the cardiovascular system but as yet there is no agree- 
ment as to “where to draw the line between phenomena of pure senescence 
and those of superimposed disease ” ^ The reasons for this difficulty are 
various. One obvious factor, at least as far as the electrocardiogram in old 
age IS concerned, is the rather scanty amount of carefully analyzed statisti- 
cal information Another reason is the lack of uniformity in the criteria 
employed It is because of certain individually preconceived cnteiia that 
one report " gives the incidence of abnormal electrocardiograms in the aged 
as 55 per cent, whereas another study® concedes only 26 per cent Two 
distinct points of view oppose each other (1) the electrocardiogiam in the 
aged has more or less special features of its own, * and (2), it has no char- 
acteristics that distinguish it from that of younger persons “ It appears 
that the latter view has received increasing support in the recent literature 
and was, therefore, adopted in the evaluation of the electrocardiogiaphic 
^lndlng^ in our present report This study, in addition to furnishing sta- 
tistical dat.i on the subject, has also the following advantages (o) it does 
not deal with hospital material, and, therefore, possibly approaches more or 
less the “dour to door census type” of in\estigation, (b) it deals w'lth a 
single racial group and may thus serve the purpose of comparative studies 
Material 'fhe material consists of 300 ambulatory men and women of 
the Hebrew r.iee, between the aget, of CO and 100 >ears. admitted to the 
Hume uf the Daughters of I>rael for social and economic reasons The 
IiiNiitution a-» a rule admits “aged persons, able-bodied and ambulatory, with 
iK> iiihrmities, and retpnring only geneial medical, periorlic suiiervision and 
occasional aileudaiu care ” Many of the inmates are engaged in some light 


ueei'patjun on the prenu*>vs. a number of them do hea\ier work, such as 
laundry , a lew uf the inmate go about their bu'-incs'. in town, returning to 
tlu In-Hiituijun a: the cud ot the <la\ No one pcrtoriiK«> very hard work 
.I'sl n<) I la i' rojuirid to elimb Mair>» \lihough none l^ admittetl with 
i u! tungt'-ti'.t 1 1 'iure, “awt ininites eventually become bedridden 
lU c ut eed ! idufe ■'•Icil ta'e'i. however. Were lUil tncltKled 111 our 

av'Sy Not Were Kdndihn ea'.e> from any illnc-i-. other than 



ELECTROCARDIOGRAPHIC CHANGES IN OLD AGE 


237 


heart disease included The vast majority presented thickening of the 
radial, temporal or dorsalis pedis arteries None of the inmates had a his- 
tory of rheumatic heart disease or syphilis Only one had a positive blood 
Wassermann reaction 

Clinical observations over a period of several months were made on all 
cases included in the study Thirty-three of the 300 cases presented, on oc- 
casions, evidences of mild failure easily controlled by a short period of bed 
rest Several blood pressure readings were recorded for each inmate and 
the average was used in this study Fluoroscopic studies were made in ac- 
cordance with the criteria of the New York Heart Association ® Esopha- 
gograms were done in a large number of cases Electrocardiograms were 
taken in the recumbent position 'The fourth lead used was IV F 

Results 

Age and Sex There were 140 males and 160 females There was a 
slight preponderance of females in every decade The tenth decade con- 
sisted of males only About 15 per cent were in the youngest age group 
(60-69) There were only two inmates below the age of 65 and they were 
the only ones with a history of coronary thrombosis prior to admission 
Blood Pressure In considering the question of hypertension, it was 
thought advisable to divide the hypertensives into two groups those with a 
systolic tension exceeding 140 mm Hg, the diastolic remaining below 90 
mm — systolic group, and those with a diastolic tension exceeding 90 mm — 
diastolic group In the diastolic group the systolic pressure was always 
above 140, the average systolic tension being 191 2 In the systolic group 
the average systolic tension was 169 1 Nine cases had a diastolic tension of 
120 plus, 34 had a systolic tension of 200 plus 

Of the inmates 23 3 per cent had a normal tension, 32 3 per cent be- 
longed to the systolic hypertensive group, and 44 4 per cent belonged to the 
diastolic group The incidence of hypertension was approximately the same 
m all age groups 


Table I 

Distribution of Tension and Heart Enlargement in Relation to Age 


Ase 

Non- 

Hypertensives 

Systolic 

Hypertensives 

Diastolic 

Hypertensives 

Total 

Total 

Hypertensive 

T 

Enlare 

otal 

ed Heart 

EH 

No EH 

EH 

No EH 

EH 

No EH 






60-69 

3 

8 

9 

5 

10 

9 

44 

33 

75% . 

22 

S0%_ 

70-79 

14 

22 

34 

18 

58 

21 

167 

131 

78% >' 

106 

63 5% 

80-89 

11 

10 

19 

11 

24 

8 

83 

62 

77% 


65% 

90 plus 

— 

2 

1 


2 

1 

6 

4 

66% 

3 

50% 


28 

42 

63 

34 

94 

39 

300 

230 

(76 7%) 

185 

(61 6%) 

Total 

70 (23 3%) 

97 (32 3%) 

133 (44 4%) 
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Fluoroscopy. One hundred eighty-five cases or 61 6 per cent had fluoro- 
scopic evidence of enlargement of the heart The incidence of enlargement 
seemed to increase with age This was particularly true for the nonhyper- 
tensive group in which 40 per cent of the cases presented enlargement In 
the systolic hypertensive group 65 per cent, and m the diastolic group 70 6 
per cent had enlarged hearts (table 1) 
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All but three cases presented evidence of sclerosis of the aorta There 
was a definite relationship observed between the degree of elongation, dila- 
tion, tortuosity or density of the aortic shadow and the age of the inmate 
(figure 1) 

Stethaconstics Forty-one cases had systolic murmurs at the apex and 
base Thirty had a systolic murmur at the base only, 19 at the apex only 
Sixty-four out of a total of 71 with systolic murmurs at the base presented 
marked scleiosis of the aorta Forty-two out of 60 with a systolic murmur 
at the apex had heart enlargement 

Out of the entire series of 300 cases, only 96 presented murmurs over 
the precordium Three subjects had a diastolic murmur at the base, they 
were 80, 81 and 83 years old Their blood pressure readings were 140 mm 
Hg systolic and 60 mm diastolic, 130 systolic/80 diastolic and 150 systolic/ 
80 diastolic lespectively One had no enlarged heart, one had two plus en- 
largement and one three plus enlargement One inmate, 80 years of age, 
presented a double murmur at the apex with no heart enlargement and a 
blood pressure of 180 mm Hg systolic and 80 mm diastolic The second 
sound at the aortic area was accentuated m 20 cases, of which all but one 
had hypertension 

The Electrocardiogfam There were 200 abnormal tracings and 100 
normal ones The types of electrocardiographic abnormalities are listed in 
table 2 Premature contractions are included as an abnormality Although 


Percentage 


12 7% 

13 3% 
13% 


33 6% 
14 3% 


Table II 

Type of Electrocardiographic Abnormalities 

Sinus arrhythmia 

Auricular fibrillation 

Auricular flutter , 

Premature auricular contractions 
Premature ventricular contractions 

Premature auricular contractions and premature ventricular con- 
tractions 

Premature auricular contractions and premature nodal contractions 
Premature nodal contractions 

Premature contractions ^ 

Paroxysmal nodal tachycardia 

Paroxysmal ventricular tachycardia 

Complete A-V block 

Prolonged PR interval 

Prolonged I-V conduction 

Ti changes 

Ts changes 

Ti and Ts changes 

T4 changes alone 

T changes . ^ 

RST segment depression 

Notching in Lead I or Lead II 

Notching or slurring in more than one lead 

Notching and slurring "I 

High voltage 
Low voltage 

Short or absent initial upward deflection in Lead IV 
Qs deep 
Qs deep 
Qs and Qs deep 


No of Cases 


Total 38 
1 
1 
1 
40 
39 
44 
10 
34 
13 

Total 101 
63 
17 
26 

ToTXL 43 
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in the young subject they are frequently considered functional, in the old 
they may be indicative of a degenerative process 

Rate The results in our study are contrary to the belief that heart 
rate decreases with age ^ Nineteen cases had a rate of 60 and below Two 
hundred thirty-two had a rate between 60 and 100 Forty-nine, or 16 per 
cent, had a tachycardia A higher ventricular rate was noted in the female 
population The rates stated are those recorded in the electrocardiograms 
and not the average rate obtained on clinical examinations 

Rhythm Fifty-nine cases, or 20 per cent of the group presented an 
arrhythmia There were five cases of sinus arrhythmia Twelve cases, or 
4 per cent, showed auricular fibrillation There were 38 cases, 12 7 per 
cent, with premature contractions about equally divided between premature 
auricular and premature ventricular contractions The incidence of pre- 
mature contractions seemed to be definitely greater in the hypertensive group 
There were 30 such cases in this group and only eight in the nonhyperten- 
sive group In 26 cases premature contractions were associated with other 
electrocardiographic abnormalities To consider them as functional changes 
under the circumstances would hardly be proper In only 12 cases prema- 
ture contractions were the sole abnormality in the tracing, the majority of 
them being of auricular origin 

QRS Complex Left axis deviation was seen m 213 cases (71 per 
cent) Two cases (0 7 per cent) showed right axis deviation Eighty- 
five cases presented no axis deviation Seventy per cent of this group had 
h>pertension about equally distributed between the systolic and diastolic 


groups 

In the left axis deviation group, two out of every three inmates had heart 
enlargement The group w-ith no axis deviation w'as equally distributed be- 
tween those presenting heart enlargement and those not showing enlarge- 
ment 'I he two cases with right axis deviation had normal sized hearts 
Right axis devi.ition was, therefore, not considered an abnormality.® Fligh 
voltage eleeiroearthograms were seen in only three cases (1 per cent) m 
''pitc of the }>reduininance of lupertension in our scries Low voltage was 
noted in 11 ca-es (3 6 per cent) 

Xotehing m I , ur l.z ctceurred m 17 cases Notching or slurring in more 
th in ^>{'e' !e ul tjccnrrtd in 26 cases Deep Q. was observed in five eases, deep 
O in nine ca-'c-. deep (J: *^*'4 Q' ui four case? There wa? no historv of 
ici.fc eoo'iarv in'uU in anv of tiie-e cases Short or absent initial upward 
dsiUct’i'n n» 1 k cecurrtd in nine ev-e^ Only two of them did not have 

he ! rri-j’slua 
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Table III 

Incidence of Conduction Difficulties 


Age 

Total Number 

A-v 

Percentage 

I-V 

Percentage 

60-69 

44 

3 

6 8% 

2 


70-79 

167 

20 

12% 

22 


80-89 

83 

14 

16 9% 

14 


90 plus 

6 

3 

50% 

1 

■m 

Total 

300 

40 

13 3% 

39 

13% 


RST Segment Downward displacement of the RST segment occurred 
in 63 cases, the great majority of which belonged to the hypertensive group 
equally distributed between the systolic and diastolic subdivisions 

T-Wave Changes One hundred and one cases (33 6 per cent) presented 
isoelectricity or inversion of the T-wave T-wave changes in Lead I only 
occurred in 44 cases Thirty-four cases had Ti and T 2 changes simul- 
taneously T 2 changes alone occurred in 10 cases T 4 changes occurred in 
13 cases There is an appreciable rise in the incidence of T changes with age 
(table 4) 


Table IV 

T Changes in Relation to Age 


Age 

Total Number of Cases 

1 T Changes 

Percentage 

60-69 

44 

13 

29 6% 

70-79 

167 

55 

32 9% 

80-89 

83 

30 

36 2% 

90 plus 

6 

3 

50% 


The distribution of abnormal electrocardiograms in various age groups 
IS shown in table 5 The incidence of electrocardiographic abnormalities 
decidedly increased with age 


Table V 

Electrocardiogram m Relation to Age 


Age 

Normal 

Electrocardiogram 

Abnormal 

Electrocardiogram 

Total 

60-69 

21 

47 7% 

23 

52 3% 

44 

70-79 

56 

33 4% 

111 

66 6% 

167 

80-89 

21 

25 3% 

62 

74 7% 

83 

90 plus 

2 

33% 

4 

67% 

6 

Total 

100 

33 3% 

200 

66 7% 

300 


Table 6 presents the relationship between heart enlargement and type o 
tracing One hundred eighty-five cases presented enlargement Seventy- 
four per cent of tins group had abnormal tracings Of the 115 cases witi 
no enlargement, 62 cases or 53 9 per cent had abnormal tracings In t e 
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group With abnormal electrocardiographic findings 69 per cent showed en- 
largement of the heait, whereas m the normal gioup 47 per cent showed 

enlargement 


Table VI 


The Relationship of Heart Size to Type of Electrocardiogram 


Age 

Heart Enlargement 

No Heart Enlargement 

Total 

Norm E C G 

Abnorm E C G 

Norm E C G 

Abnorm E C G 

60-69 

70-79 

80-89 

90 plus 

s 

30 

11 

1 

1 17 

76 

43 

2 

16 

28 

10 

1 

6 

35 

19 

2 

44 

167 

83 

6 

Total 

47 (26%) 

138 (74%) 

53(46 1%) 

62 (53 9%) 

300 


The relation of the type of electrocardiogram to tension is seen m table 
7 In the normal group 68 per cent had an elevated blood pressure In the 
abnormal group 78 per cent showed hypertension 


Table VII 

T> pc of Electrocardiogram and Tension 


Normal Electrocardiogram 

Abnormal Electrocardiogram 

ItyiH-rioi'Oon 

Normal Tension 

1 Hy pcrtension 

Normal Tension 

Syst Diast 

32 

Svst 

Diast 

41 

33 j 35 

1 

61 

95 

03Si 

78% 


'I'hcrv v.crc 42 innuitcs ^vith no hypertension and no enlargement of tlic 
heart I pel* Lent of tins group 4Kmed abnormal electrocardiograms 

Morti fifty it> to tlu ^Ibiiorinal Elcclrocardiogycwi. Of the 

2tA) j() i,i 1,0 per cent died within six months from the tune 

tlut the Lhc-I•^ tj-diogram;> were recorded This is the a\eragc death rate 
lUc In-'titutu.,!, bav.tl on >tati5iic^ for the past several years Tw'ent>- 
»’i n'e .U. Ole mortaliu group, had abnormal elcctro- 

t ifihi t weniv-oiie or 70 per cent had abnormal T ehanges 1 he im- 

s, ei'i-t ’lyili pneunioma in 1> eai,e>, cerebral thrombosis m 

js< ;r. ■> » e • ir» ,, ({►j_ jjj jjjji nulinonnri. i<lt m.i tti v^iv U he 


i 1 I 


to (irv. ijj <,;'e nn; 'lente pulinonarv edema in six 

v.tre head iiijur>, uremia, ileiis. 


ca- 
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Discussion 

Blunigart and his co-workers ** in a series of 355 cases examined patho- 
logically observed many normal hearts with little or no coronary arterioscle- 
rosis or other abnormalities in patients over 70 years of age However, the 
generally accepted view is that some degree of circulatory disturbance exists 
m all hearts of senescence Bosk emphasized the existence of a parallelism 
between sclerosis of the aorta and coronaries Postmortem records of 381 
cases of /O years and older reported by Willius revealed some degree of 
coronary sclerosis m all cases, although only 12 6 per cent of the group re- 
ported died of heart disease It is, therefore, not surprising to find a pre- 
dominance of abnormal electrocardiograms in old age The age at which ab- 
normalities appear in apparently healthy persons is rather early In a recent 
study Johnson reviewing 2400 electrocardiograms of apparently healthy 
males of an average age of 47 8 years, found 10 4 per cent of the tracings 
to be definitely abnormal The percentage would be higher if some of his 
“borderline tracings,” those with depressed RT segments and isoelectric Ti 2 
were included It is apparent from this report, as well as from our study, 
that clinical evidences of heart disease are not essential for electrocardio- 
graphic abnormalities to be present 

The role of hypertension as a causative factor of abnormal changes in the 
electrocardiogram is well known In the younger group, reported by John- 
son,^* the systolic and diastolic hypertensives were found six and seven times, 
respectnely, as frequently m the abnormal group as m the normal Our 
series is predominantly hypertensive However, 78 per cent of the abnormal 
electrocardiographic group had hypertension as against 68 per cent in the 
normal group — a difference not wide enough to account for the incidence 
of abnormal electrocardiograms Heart enlargement seems to be more defi- 
nitely correlated In the abnormal group there was a predominance of en- 
larged hearts However, hypertension and heart size are not the only fac- 
tors Forty inmates presented normal sized hearts and normal tension, and 
yet more tlian one half of them had abnormal tracings The distribution of 
tlie abnormal tracings m relation to age follows more definitely an ascending 
line This fact is particularly conspicuous in the analysis of some of the 
individual abnormalities encountered in our study, 1 e , the conduction diffi- 
culties and T-wave changes 

The significance of the individual abnormalities m the electrocardiogram 
IS a matter of controversy Sinus arrhythmia is said to be common in the 
young age groups as well as in the old This phenomenon is supposed to be 
due to vagus activity There were only five cases of this arrhythmia in our 
study and in three cases this manifestation was associated with other electro- 
cardiographic abnormalities In the remaining two cases the sinus arrhyth- 
mia was not dependent on the respiratory phase and was gross “In sinus 
arrhytlnnias which are not induced by respiration, tlie suspicion is justified 
that an organic disease of the sinus node exists ” We believe that this 
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rather uncommon finding m old age electrocardiography is an expression of 
circulatory disturbance 

Of the same order is the prolongation of the PR interval Six cases of 
first stage A-V block were given atropine sulphate, grains Vso intravenously 
In only one case was the PR interval of 0 24 second reduced to 0 20 second 
A PR interval of 0 40 second was reduced to 0 28 second, 0 24 to 0 22 sec- 
ond, etc Thus, the prolongation of A-V conduction was not altogether due 
to increased vagus tone 

The significance of premature contractions in old age has not been defi- 
nitely ascertained In our study the majority occurred in conjunction with 
other abnormal electrocardiographic changes, and one is inclined, therefore, 
to attach to this arrhythmia the significance of a pathological finding It has 
been stated that premature auricular contractions occur more often in the 
aged and are, therefore, organic, whereas premature ventricular contractions 
are more frequently encountered in youth and are, therefore, functional^* 
Plowever, opinions to the contraiy^ have also been expressed * “The ventricles 
(in old age), it appears, give rise more frequently to premature contractions 
than the auricles” ‘ (see also Duthoit et al “) The possibility that this ar- 
rhythmia, as well as other cardiac arrhythmias, develops because of a dis- 
parity between the mass of the heart and the coronary blood supply has been 
expressed by Wagon f eld 

The onl> change in the electrocardiogram of senescence which cannot be 
c\plained by disease of the myocardium is the tendency to left axis deviation 
This change has an anatomical basis m the elevation of the diaphragm m 
the aged, causing the heart to assume a horizontal position There is no 
re.ison to believe, as some authors do,® that auricular fibrillation and the 
prolongation of the FR mterv-al are functional m nature Auricular fibrilla- 
tirni m the old is usuallj of the slow tjpe, the slow rate being due to A— V 
hU-ek Xo matter what the pathogenesis of the fibrillation is, the A-V block 
miplic-' as.M)ciated mvocardial involvement The exclusion of auricular fib- 


ril! ition an<l A-\ block from the list of important abnormalities naturally 
rtdiuc'' the incidence of abnormal electiocardiogranis considerably Wc 
ciiinut agree' with Levitt ' who concludes from his stud> of 100 cases of 71 
vtar-^ and over that onlv about '*25 per cent of apparently healthy men and 
.'a.iM,n uvet the age of 70 probably have eoiisiderable myocardial damage” 


\ recent pa[ir l*y bJiajer and Kondo *' gives a very high incidence fS5 per 
ev!it> ot .ibuoitnal elect r* .cardiograms in the aged. 'Ihe authors admit that 
n my, it n* t all, ot t^ie elect rtarardiographic changes arc proliably the result 
• ft nuj.cr client efa«n>iry « seiu-oas,. but eertaiii of the-.e ehaiiire'.. natnelv left 
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Sidering abnormalities by the normal standards as normal for senescence lies 
in the possible avoidance of error in the diagnosis of acute coronary insults, 
but tlieir sig^iificance as evidences of sometimes extensive, slowly progressing 
myocardial damage should be more emphasized 

The existing confusion on tins subject might possibly be obviated if one 
would consider an abnormal electrocardiogram abnormal for both young and 

abnormal electrocardiogram may be compatible with 
healthy clinical behavior, as physical activities are limited in that group 
Abnormal clinical behavior in association with abnormal electrocardiograms 
in the young is an expression of the amount of activity in that age period 

The observation that 90 per cent of our mortality group had abnormal 
electrocardiograms is probably of significance It is a relationship of 9 to 1 
as against 2 to 1 in the entire series We consider this point to be supporting 
evidence of the assumption that abnormal electrocardiograms in the aged are 
indicative of myocardial damage, in spite of the fact that a small number of 
tliose who died can be said to have had cardiac failure as the primary cause 
of death 

Whetlier the racial factor present m our group has any bearing on our 
results cannot be stated at this time More comparative studies are necessary 
to establish the possibility that this factor may influence vascular changes 
and consequently changes m the electrocardiogram 

Summary 

A group of 300 ambulatory cases of Hebrew extraction were studied to 
determine the incidence of abnormal electrocardiogprams in old age. Clinical, 
as well as fluoroscopic, examinations were performed and an attempt was 
made to correlate the incidence of the electrocardiographic abnormalities with 
the anatomical and functional status 

Of a total of 300 inmates, 44 belonged to tlie seventh decade, 167 to the 
eighth, 83 to the ninth and six to the tenth All had evidences of peripheral 
arteriosclerosis, and all but three had fluoroscopic evidence of sclerosis of 
the aorta Enlargement of the heart was noted m 62 per cent of the cases 
Twenty-three per cent had a normal blood pressure reading, 32 per cent 
showed an elevation of the systolic tension only, and 45 per cent showed both 
systolic and diastolic elevation 

There were 100 normal tracings and 200 abnormal ones The normal 
tracings were about equally distributed between those showing enlargement 
of the heart and those presenting a normal sized heart In the group with 
abnormal electrocardiograms the relation between the number of inmates 
having enlargement and the number with normal sized hearts was 2-1 
Sixty-eight per cent of those witli normal electrocardiograms showed hyper- 
tension In tlie group with abnormal electrocardiograms, 78 per cent pre- 
sented hypertension There were 40 inmates with no hypertension and no 
cardiac enlargement Fifly-five per cent of this group showed abnormal 
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clectrocarcliogrami. Tlio uiculcnce of abnormal electrocardiograms mertabe^ 
with age as does the occurrence of heart enlargement ll>i>ertcnsion doe:» 
not follow the same line The incidence of T changes shows a definite riae 
with age 

The coexistence of an abnormal electrocardiogram with an apparently 
normal clinical behavior in the old is attributed to tlie lessened physical load 
m that age gioup The abnormal electrocardiogram, neweriheless, is an 
indication of disease and is of prognostic significance 
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ROCKY MOUNTAIN SPOTTED FEVER 

By George E Baker, M D , F A C P , Casper, Wyoming 


Rocky Mountain Spotted Fever was considered for many years to be a 
medical curiosity existent only in the Rocky Mountain states and portions 
of adjacent areas In 1931 the disease was first proved to be present in other 
sections of the country, far removed from its supposed locale Previously, 
competent physicians from time to time had insisted that they were seeing 
cases of tick fever in these latter areas, but little credence was given their 
contentions, it being assumed that they were confusing the disease with 
typhus fever because of its similar clinical manifestations The infected 
individuals, however, were not lice infested, and being for the most part rural 
residents there was little possibility of overcrowding In most instances they 
did give a history of having had ticks attaclied to their persons at some 
time preceding the onset of the illness 

At the present time it is generally agreed that tick fever is widespread 
in distribution An average of 600 cases are reported in the western en- 
demic area yearly In addition, it is conjectured that at least 200 additional 
ones appear each year in the remainder of the country The figures are 
conservative for the reason that many cases undoubtedly go unrecognized, 
being under the care of physicians for the most part unfamiliar with the 
disease The average mortality is considered to be approximately 12 5 per 
cent A disease which terminates fatally for every eighth individual con- 
tracting it demands earnest consideration by our profession 

Tick fever has potentialities for greater dissemination Ticks are the 
only known vectors, but there are many species of them, universally dis- 
tributed throughout the coimtry Animal hosts, wild or domesticated, are 
abundant The disease has been considered as one of rural communities, but 
has numerous other possibilities Many people vacation each year in the 
Rocky Mountain areas, where several of the national playgrounds are lo- 
cated It IS possible for them to pick up ticks Because of the rapidity of 
present day transportation and the relatively long incubation period of the 
disease, infected individuals may return home before showing active mani- 
festations, reporting themselves for care to physicians who have never seen 
a case of tick fever Wider knowledge regarding the disease appears 
essential For that reason this article is presented, in order to familiarize 
the reader with a disease which can in time assume proportions of national 
importance -> 


Tick fever is not a disease primarily of human beings, but is one of ani- 
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mals and would cxibt if the former were ehmmaicd from tlie picture Ticks 
are not parasites of the human race When individuals are bitten the oc- 
currence IS purely an accident The \%ood tick of the western endemic areas 
IS the vector of the disease in this section of the countrv* Transmission of 
tick fever bv species other than the wood tick is apparently possible, because 
with allowance for different life cjcles and host habits of other tv pcs, main- 
tenance of the disease is explained satisfactorily wherever it exists At least 
eight other species of ticks have been incriminated in the transmission of 
the disease, serving as carriers of the infection m nature or both as carriers 
and transmitters of it to human beings The potentialities of the majority of 


them with the exception of the common dog tick are not perfectly under- 
stood. In every region of the country, however, in which the occurrence 
of tick fev er is a possibility native species hav e been isolated and their charac- 


teristics in part at least identified 


21, 23. 2T, 2'J, 30. Z',, 3S 


Tick fever occurs more frequently in men because they are most often 


exposed to infection Neither sex is immune The disease strikes indi- 


viduals of all ages Women are more sensitive to tlie presence of crawling 


ticks, often removing them before they become attached Children ignore 
their presence, but for some reason appear to be less frequently exposed to 
infection, and when exposed less often develop tick fev'er Persons such as 


prospectors, sheep and cattle herders, wood choppers, berry pickers, farmers 
and ranchers, whose occupations place them m contact with infected ticks, 


show the highest incidence of the disease. Tick fever is prevalent among 
unprotected laboratory workers, as a result of handling engorged ticks which 
can easily rupture and so spread tlieir highly infectious contents 

The disease appears to have a cyclic tendency, more cases appearing dur- 
ing some years than others The reason for this trend is unknown, but it is 
believed to depend upon local and regional conditions The number of in- 
(fividuals exposed, the abundance of ticks, the percentage of ticks carrying 
infection, the capability of the virus to produce frank infections, and the 
possible relationship between the prevalence of ticks and animal hosts seem 
to play a part 


The highest incidence of tick fever in the western area is from the early 
spring into the early summer months In tlie mountainous regions it is 
highest during the late spring months, owmg to delay in the advent of warm 
weather In the eastern areas the disease is more prevalent in the late spring 
and the early summer months, but cases can occur in the fall of the year. 
Dry and warm days activate ticks Cool and rainy days render them dor- 
mant In any locality tick fever may occur in the colder months of the year, 
should there be an abundance of warm sunshine or adequate conditions of 
artificial heat, releasing ticks from their dormant state so that they are 
reactivated and start to feed 


The virulence of tick fever varies greatly in different localities but ap- 
pears to remain fairly constant in any one region Reasons for the variance 
are not known. It is supposed that repeated passages of the virus through 
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successive animal hosts play a part It is justifiable to speak of mild, mod- 
erately severe or severe types of the disease, in view of the great differences 
in virulence of the infection m vaiious localities and sections of the 
country 

The incubation period of tick fever is usually from four to eight days, the 
extremes being two to 12 days The prodromal manifestations are malaise, 
headache, anorexia and chilly sensations These vary in degree, lasting two 
or tliree days and resembling m many lespects the invasion of any common 
febrile illness 

The onset of the disease is usually abrupt, coming as a rule m the late 
afternoon or early evemng It is manifested by the occurrence of a definite 
chill, pronounced frontal headache and severe aches and pains in the muscles, 
bones and joints Aches and pains aie more pronounced m the back and 
lower extremities Movement of the calf muscles or firm pressure over 



Fig la 



Fig lb 


Figs 1 a and b Rocky Mountain spotted fever The petechial eruption on the wrists 
and ankles withui a few days of the onset of the disease It has begun to spread over the 
extremities A site of former tick attachment may be seen on the right shin 
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them often elicits pain Inspection of the patient may reveal the presence of 
attached ticks Usually, however, none is found, although indurated areas 
at the sites of former attachment may be palpated The bite regions show no 
peculiarities They may appear discolored from blood extravasation 

The eruption may consist at first of macular rose-colored elevated areas, 
resembling the exanthem of measles, particularly in fair skinned individuals 
The macular eruption is not at all distinctive It can be nonexistent of 
passed over unnoticed The characteristic petechial eruption first appears 
on the wrists and ankles 24 to 48 hours after the onset of tick fever It may 
be missed early in individuals having suntanned extremities from over- 
exposure to the elements, or in dark skinned races (figure 1) The petechial 
eruption spreads from its original location on the extremities in a centri- 
petal fashion over the scalp, chest and abdomen, and from there to the 
remainder of the body It is always more marked on the extremities than 
elsewhere Its extension is complete in two or three days (figure 2), when 
complete associated generalized aches and pains are somewhat ameliorated 
The fever, however, remains unabated The petechial eruption is con- 
sidered to be the most characteristic finding in tick fever However, some 
cases never show a rash, others die before its appearance from toxemia, and 
a few are said to have a bizarre eruption Petechiae are accentuated by 
tourniquet application They do not disappear on pressure except during 
the early stages Petechiae may eventually come to involve the palms of 
the hands, soles of the feet and the mucosa of the inner cheeks and throat 
A patient with such an eruption is truly speckled or spotted, the eruption 
covering the entire body The petechial eruption may appear in successive 
crops, each one having a life cycle of approximately 14 days 

In milder forms of the disease the eruption tends to remain discrete, 
being at first rose-red and later bluish red m color In more severe cases, 
discreteness does not persxst The petechiae increase in size and become 
confluent, finally coalescing and then becoming purpuric (figure 3) A 
mass of purpuric areas may involve the entire body As a result of ter- 
minal gangrene, dependent portions such as the scrotum or soft palate may 
slough (figure 4) 

In cases which go on to recovery the petechial eruption gradually fades 
Fading takes much longer in the more severe cases than in mild ones It 
occurs with the fall of temperature Desquamation may follow, either bran- 
like m character or so complete that casts of a part are exfoliated (figure 5) 
Pigmentation remains where petechiae formerly existed This may be 
followed by the formation of minute cicatrices For months following re- 
covery from tick fever over-exertion or exposure to heat or cold will again 
bring out a temporary appearance of the eruption 

The temperature rises abruptly within the first 24 hours of the onset 
of the disease, with but one or two slight remissions, reaching a fastigium 
of 103 F , to 105® F , by the beginning of the second week in mild cases, by 
the second or third day in more severe ones With recovery from the acute 
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manifestations of the illness it falls either by rapid or slow lysis, rarely by 
crisis There may be slight temperatuic i emissions in mild cases, but fever is 
constant or slightly rising in more severe ones It may become distinctly 
remittent after the first few days, particularly in moderately seveic protracted 
cases, but nevei ceases completely until the terminal lysis In \ery severe 



Rocky Mountain spotted fever The petechial eruption after extension is com- 
plete, the first week of the illness It is most marked on the extremities The patient is a 
white man severely suntanned from overexposure to the elements 


forms of the disease, the temperature may be normal from the first or sub- 
normal, to rise sharply in the 24 hours preceding death, or it may be high 
from the first, then fall to normal and again rise sharply before death occurs 
The temperature can drop to normal, but show a secondary rise if complica- 
tions ensue 
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Fig 4 Rocky Mountain spotted fever The petechial eruption in a fatal case during 
the terminal stages of the illness Purpuric areas are present, there being terminal necrosis 
of the buttocks 
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Fig 5 a 


Early m the disease the pulse is of good volume It is slow in pro- 
portion to the temperature, the rate usually being about 90 beats a miimte 
Early disproportion of the pulse and temperature ratio is one of the ar 
acteristic findings of tick fever at its onset In severe cases, when myo 
cardial weakening has occurred as a result of toxemia, a loss of strengtli an 
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Figs 5 a and b Rocky Mountam spotted fever The petechial eruption during tlie 
terminal stages of a fatal case Desquamation has begun, so complete that casts of body 
parts are extruding An attached wood tick is present on the left lateral neck region 

volume of the pulse comes about It rises out of proportion to the tem- 
perature The systolic pressure falls and the fiist heart sound becomes 
muffled and indistinct 

The respirations are at first normal or but slightly inci eased In severe 
cases, with alterations of the pulse and temperature ratio, they increase 
Increase in rate is noted if bronchopneumonia supervenes 

Muscular and joint pains in the back and extremities, petechial eruptions, 
alterations in the pulse and temperature ratio and respiratory variances are 
the most characteristic findings of tick fever There are other manifesta- 
tions, more or less typical m nature They exist m various combinations, 
their intensity often depending upon the seventy of the existent disease 
process 

The picture presented by a patient severely ill or even moderately so is 
that of marked prostration The senses are dulled Individuals are quite 
apt to appear rational at times, but close obseivation reveals considerable 
mental confusion Amnesia is present and may exist until the eruption is 
complete or for some time afterward Patients appear anxious, with flushed 
cheeks and injected conjunctivae Photophobia may be present Severe 
nervous disturbances such as lethargy, restlessness or nervous irritability are 
often seen, particularly m children, in whom convulsions may develop before 
death Insomnia is at times troublesome Active delirium can occur, espe- 
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peaally in severe cases in the terminal stages of the illness Muscular twitch- 
ings are common There may be fibnllatory tremors The muscle tonus 
of the body is definitely increased Muscular aches and pains are present 
throughout the disease, at times being excruciating Abdominal muscular 
aches can be so intense as to simulate an acute surgical condition in the ab- 
domen On moving the neck a slight stiffness is often detected 

The tongue is at first swollen and moist In severe cases it becomes dry, 
coated, showing a dark red border with prominent papillae It may be 
profoundly swollen so tliat it protrudes from the moutli Should coma 
ensue, it becomes fissured and covered with sordes Pharyngeal engorge- 
ment at times exists, accompanied by a dry, hacking nonexudative cough, 
resulting from bronchial irritation Profound chilliness is often trouble- 
some It is not a true shaking, chattering affair, but nevertheless is more 
persistent and drawn out than in other fevers, often lasting for as long as 
two to four hours at a time 

The skin is often tender, to the degree that patients complain of pressure 
from light bed coverings or drafts of air As tlie disease progresses, in 
more severe cases it becomes dark red or bluish in color, particularly on the 
back and tliighs It is common to see an illdefined bluish discoloration be- 
neath the skin surfaces when the patient is examined under satisfactory light 
conditions Severe cases of tick fever develop extensive sloughs of de- 
pendent portions of the body such as the scrotum Necrosis involving the 
prepuce, fingers, toes or lobes of the ears can occur Alopecia sometimes 
appears and may be permanent 

Anorexia often exists Nausea and vomiting take place in some cases 
The vomitus may later contain blood Diarrhea, with or without bloody 
stools, occurs occasionally but is unusual Constipation is the rule, often 
quite obstinate in its manifestations Sphincter control may be lost, espe- 
cially in severe cases The spleen is enlarged and tender and often the liver 
also Jaundice exists in some degree, as noted on inspection of the sclerae 
It IS nonobstructive in character and deepens markedly during the terminal 
stages in severe cases 

There may be an inability to void as a result of increased muscle tonus 
Incontinence is sometimes seen, particularly in severe cases Urination may 
be distinctly painful At times a lessened secretion of urine occurs, owing 
to kidney changes or a failing arculation Total suppression may come 
about in fatal cases 

The blood findings are for the most part not unusual There is a 
lowered red blood cell count and hemoglobin content late in the disease, 
resulting m a secondary anemia The total white blood cell count may be 
as high as 30,000, counts of 12,000 to 15,000 being the average At times 
a relative mononucleosis is found, averaging from 10 to 12 per cent 

The urine may be scanty and highly colored, with an increased specific 
gravity Some patients, particularly old and debilitated individuals, show al- 
bumin m varying amounts, together with acetone bodies and microscopical al- 
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teratioiis Such changes aie not so manifest in younger poisons, or in those 

. , • , • ^1 *1 5. 30, 33, 36, 'll), »l, 13, n 

who have previously enjoyed good health 

Numerous laboratory procedures are in use for the diagnosis of tick 
fever The Weil-Fehx agglutination leaction is perhaps the most popular 
and widely used at the present time It is important at least in determining 
the presence of a rickettsial infection The significance of the procedure 
rests on the finding that many tick fever sera, if taken late m the course of 
the disease or dining early convalescence, agglutinate various stiains of 
Bacillus proteiis Saline suspensions arc added to blood sera taken from 
suspected cases, and agglutination occurs m many instances of tick fever 
However, certain restrictions tend to lessen the usefulness of the procedure 
Affinities of the agglutinins of tick fever sera for Bacillus pt otciis strains is 
broader than those of typhus fever, so that it is not agreed at the present 
time what strains are most advantageous to use Negative agglutination 
with a few strains of the organism might not necessarily indicate that the 
same would be the case had additional strains been used Many tick fever 
sera, even when taken at the most favorable period of the disease, do not 
bring about agglutination m sufficiently high titer to be significant Oc- 
casionally, apparently normal sera cause agglutination m as high titer as 
occurs m unquestionable clinical cases of the disease 


The procedure has considerable merit m spite of these faults Many of 
the sources of error will undoubtedly be obviated m the future, with addi- 
tional research on the problem Agglutination is usually produced m a 
dilution of 1 160 or more A titer of 1 10000 may be reached Agglutina- 
tion m a titer of 1*160 is consideied to be quite significant Three blood 
samples should be taken The first is to be obtained as soon as the nature 


of the illness is suspected or when the eruption first appears, the second 
between the tenth and fifteenth days, preferably on the twelfth, and the third 
during convalescence In a series such as this, a positive reaction is in- 
dicated by increasing titer of the agglutinins, accompanied at times by an in- 
creased affinity for Bacillus proteus strains The agglutinin content of sera 
of patients with tick fever increases as the disease progresses, then gradually 
subsides as the acute manifestations of the illness recede, thereby indicating 
a close relationship between the disease process and the reaction The reac- 
tion may be negative at the time the first test is made, but usually by the end 
of the second week of the illness it is positive If the second one is negative, 
that taken during the third week is almost invariably positive 

Tick fever may be confused with various other infections, particularly 
when the disease appears unexpectedly in a locality or when encountered by 
those unfamiliar with its manifestations The diseases most commonly 
causing confusion are typhoid fever and allied conditions, severe measles, 
smallpox, epidemic meningitis especially of the septicemic variety, undulant 
fever, streptococcus septicemia, purpura, typhus fever and Colorado tick 
fever It is not within tlie scope of this paper to discuss the majority of the 
conditions. For the most part confusing diseases can be ruled out by careful 
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histones, examinations, and repeated observations of the infected individuals 
Endemic typhus fever and Colorado tick fever, however, are two diseases 
worthy of discussion 

In the eastern and southern sections of the country endemic typhus fever 
IS obviously often confused with tick fever, for the reason that both diseases 
are found in the same localities There is a striking clinical resemblance 
between the two rickettsial infections, at times making differentiation a most 
difficult procedure Endemic typhus fever is transmitted primarily by in- 
fected rat fleas, tick fever by infected ticks Typhus appears for the most 
part during the late summer and fall, tick fever of the eastern type during the 
summer and early fall, of the western type in the spring and early summer 
Endemic typhus fever is found among food handlers, the infected individuals 
usually being urban residents Tick fever occurs for the most part in those 
having rural contacts Even though the symptomatology is quite similar in 
both diseases, the general clinical features are quite intensified in tick fever 
The incubation period is shorter, the onset more explosive and severe The 
temperature rises more rapidly Although it recedes in both diseases by 
lysis, the fall is much slower in tick fever, The petechial eruption appears 
first on the body in typhus, spreading from there to the extremities In 
tick fever the original site and manner of spread are the opposite In tick 
fever the eruption tends to be more extensive and cyanotic, being more pro- 
fuse in distribution The pulse tends to be higher in proportion to tem- 
perature, particularly in severe cases Nervous and mental symptoms are 
more profound and delirium is more often encountered, coma preceding a 
fatal outcome In tick fever convalescence is more slowly established 

Routine laboratory procedures do not furnish much assistance in dif- 
ferentiating the two diseases, agglutination with Bacillus proteus strains 
tending to be positive at some time during the course of both In order to 
establish absolute identification it may be necessary to study the effect of 
virus on laboratory animals Observations of the clinical pictures obtained 
by guinea pig inoculations or typical histological alterations produced in the 
brains of laboratory animals may be necessary Cross immunity tests are 
sometimes used Their significance depends upon the finding that animals 
which have recovered from typhus fever remain susceptible to tick fever, and 
that animals which have recovered from tick fever remain susceptible to 
typhus fever, but not to further inoculations of tick fever virus 

Colorado tick fever, tick toxemia, mountain fever or American mountain 
tick fever has a geographic distribution similar to that of tick fever m tlie 
western endemic areas It follows the bites of wood ticks The disease is a 
bnef, seasonal, nonexanthematous remittent fever, displaying a characteristic 
symptomatology There is no known mortality The onset is sudden, a 
fastigium of fever being reached witlun the first 24 hours Two febrile 
periods usually occur, each of two to four days’ duration, with a remission 
period of several da3's between There is no eruption Associated symp- 
toms are malaise, chilly sensations, severe occipital headache, non-productive 
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conjunctivitis, glazed white coating of the tongue, photophobia, and gcn- 
eiahzed muscular and joint pains with severe aching in the lumbar region 
Theie is no pharyngeal engorgement. Terminal necrosis and gangrene do 
not occur The site of a tick bite may become an indolent ulceration Aches 
and pains are usually referred to the back and loins, whereas in tick fe^er 
they aie for the most part in the back and lower extremities Insomnia is 
troublesome in tick fever, being either slight or transitory in Colorado tick 
fever The pulse has a marked tendency to slowness in the latter Con- 
stipation and uiinary retention occur in both diseases Bronchial irritation 
does not exist to the degree found in tick fever 

The disease has been leported as a mild form of tick fever Although 
the possibility has not been finally excluded, it does not seem likely that such 
IS the case In light of data available at the present time, it must be assumed 
that Colorado tick fever is a separate disease entity Many of its features 
are as yet obscure and ill-defined All attempts to reproduce infections in 
laboratory animals by blood inoculations from those ill with the disease have 
met with failure Blood sera from infected individuals do not agglutinate 
strains of Bacillus ptoteus in suspension “ !*>. 2-. =8, ai, 32, io, jt, lo, u, 13 

Tick fever is a self limited disease, terminating either m lecovery within 
a period of a few weeks, death during the acute phases of the illness from 
toxemia or in the later stages fiom complications Seriously ill patients 
are said never to recover should complications ensue The main ones are 
secondary infection of the spleen and bronchopneumonia, the latter being 
especially frequent in stout people and alcoholics Phlebitis is not uncom- 
mon Neuritis or joint pains sometimes appear They may persist for many 
weeks following recovery from acute manifestations of the disease Deaf- 
ness, visual disturbances, speech slurring and mental confusional states may 
be noted for various periods of time Fortunately they are usually 
transitory 

The ultimate prognosis m tick fever depends upon the ability of the in- 
fected individual to withstand the ravages of the disease, particularly as 
regards renal and myocardial intoxication Omens of bad prognostic sig- 
nificance are a confluent purpuric eruption with terminal sloughing, marked 
pulse and temperature reactions, severe intoxication of the brain and central 
nervous system, or the development of complications in old and debilitated 
patients or those ill with intercurrent diseases 

The disease could be eradicated were it possible completely to dispose of 
the tick vectors Such an extensive undertaking is naturally impossible In 
all localities m which the disease is found, conditions favorable to ticks exist, 
allowing hosts for both adult and immature forms to flourish in abundance 
Vegetation and physical conditions have an indirect influence, inasmuch as 
they afford suitable surroundings for animals serving as tick hosts Once 
ticks are established m a locality, they continue to thrive if there are horses, 
cattle, sheep or larger wild animals present, together with rodents m the same 
regions In the western endemic areas measures have been undertaken to 



ROCKY MOUNTAIN SPOTTED FEVER 


261 


nd sections of conditions predisposing to perpetuation of the disease Al- 
though some of these have been to some extent successful, they remain for 
tlie most part purely experimental, the results being contradictory and 
inconclusive 

Casual travelers may prevent exposure to infection by remaining out of 
tick infested localities Such precautions are not at all times feasible In- 
dividuals may wander into hazardous areas, not realizing the dangers which 
they incur, or business activities may necessitate their presence in a region in 
which tick fever is known to originate 

Inasmuch as ticks are usually found on low grass or other vegetation not 
over 18 inches above the surface of the ground, trousers worn should be 
gathered in such a manner as to prevent them crawling up the legs Ticks 
do* not jump on those who pass their vantage points Instead, they he in 
wait hunting for victims, actively moving their numerous serrated legs by 
which they transfer themselves to objects which brush by All clothing 
worn should have a minimum of openings in order to prevent ingress to the 
body surfaces Smooth clothes prevent ticks from gaming footholds, yet 
those with a rough nap impede their progress once they have gotten on the 
body covering While in tick infested localities it is a good plan occasion- 
ally to pass the hand over the back of the neck in order to detect the presence 
of crawling ticks It appears that they often gam entrance to the body sur- 
faces m this vicinity 

Clothing should be completely removed at least two or three times a day 
and the body thoroughly examined for the presence of crawling or attached 
ticks Body folds, crevices and hairy portions must not be missed, for the 
reason that ticks often hide away in regions m which they are free from rub- 
bing and cannot easily be removed manually Camps are to be located in 
regions m which rodents are at a minimum, preferably m locations m which 
no low grass, sagebrush or small bushes are growing Wooded areas along 
creek banks or the vicinities of old trails and roads are best avoided as excel- 
lent tick habitats The best camping places are considered to be those in 
which standing timber is present, with a minimum of low vegetation Before 
retiring for the night those m the open must again carefully inspect their per- 
sons, clothing and bedding After returning from trips the latter should 
again be thoroughly gone over, aired and removed to buildings not used for 
human habitation When ticks have taken up their abode m any location, 
eradication is a most difficult procedure 

Once on the surface of the body ticks do not immediately attach them- 
selves, but move slowly about for a variable length of time, during which 
they seek a suitable location It is supposed that they are not actively infec- 
tious for a period of several hours after attachment has occurred, but little 
reliance can be placed on this contention When found, attached ticks must 
be removed without delay The procedure is often one requiring consider- 
able skill and perseverance As a rule only the head of the tick is found em- 
bedded beneath the skin surface, the body remaining free and protruding at 
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an angle from it The head is held firmly in place by means of mouth paits, 
so that hasty or careless plucking can serve to remove the body alone, leaving 
the remainder which serves as a source of infection Gentle traction may be 
successful Close inspection then reveals the tick to be intact, often with a 
small fragment of epideimis caught in the mouth parts Should the pro- 
ceduie fail, a small fragment of skin m which the tick’s head lies embedded 
can be elevated with a pair of tweezers and a wedge of tissue snipped with a 
fine pair of scissors The maneuver insures complete removal The re- 
sultant wound from tick extraction is to be thoroughly cauterized, using 
phenol, silver mti ate, iodine or similar agents A light dressing can then be 
applied When ticks are accidently crushed on removal, the discharged 
contents must be thoroughly removed from the hands by soap and water 
They are apt to be highly infectious, being known to penetrate even un- 
abraded skin surfaces 

Tick fever vaccine gives protection against the disease It should be re- 
ceived by all individuals whose activities either for the purpose of business 
or pleasure take them into tick infested localities in which the infection is 
known to exist The material is prepaied by The Rocky Mountain Spotted 
Fever Laboratories of The United States Public Health Service at Hamil- 
ton, Montana Recommended dosage for adults is two cubic centimeters, 
repeated at an interval of from seven to 10 days If the particular locality 
is one in which serious cases of tick fever are known to originate, the second 
injection must be followed by a third, administered after the same time in- 
terval Children receive a proportionate amount of vaccine, one cubic centi- 
meter being recommended for those 10 years of age or younger 

The degree of protection afforded by vaccine and the duration of such 
protection vanes with vaccinated individuals and the vii ulence of the infec- 
tion to which they are exposed As a rule, those vaccinated in the spring of 
the year retain a considerable degree of immunity for at least the remainder 
of that year This is usually sufficient to afford full protection against the 
relatively mild stiains of the disease, but is progressively less effective as the 
virulence of the virus is increased Nevertheless, against even the more 
severe forms of tick fever it is usually adequate markedly to ameliorate the 
usual stormy course of the infection, so as to insure ultimate recovery 
Complete protection of occasional persons is not unlikely 

If individuals are infected during the vaccination period, there is a 
strong possibility that the subsequent course of the disease will be favor- 
ably affected, even in cases of high severity Vaccinated cases which de- 
velop tick fever show less intoxication, less damage to the heart and kidneys 
and a more discrete, brighter colored rash which does not tend to become 
hemorrhagic The rash is more sparse in character, there are less mental 
depression, insomnia and milder nervous symptoms In fact, the clinical 
picture in all respects is less alarming Convalescence is usually more 
rapidly established and is of shorter duration 



ROCKY MOUNTAIN SPOTTED FEVER 


263 


In areas in which relatively mild infections prevail and the incubation 
period of tick fever is prolonged, administration of vaccine as soon after 
exposure as expedient may ameliorate impending infections This appears 
possible, particularly in those individuals who have been vaccinated during 
preceding years The administration of vaccine after exposure to infection 
in areas in which the disease is known to show marked severity is not recom- 
mended, unless the individuals have been vaccinated previously Neverthe- 
less, many physicians resort to the procedure irrespective of the locality from 
which exposure occurs, seemingly with beneficial results in the majority of 
cases 

It IS probable that a certain proportion of individuals carry an indefinite 
degree of immunity over into the second year, even against highly virulent 
strains of virus The degree of protection appears to be greater in those 
who have been vaccinated for two or more successive years Evidence does 
not indicate that any considerable degree is carried into the third year In 
order to afford the greatest degree of protection possible, it is recommended 
that immunization be performed each year 

Intramuscular administration of vaccine is not known to bring about 
more than a slight constitutional reaction However, the same precautions 
must be observed as with the injection of any biological product intended for 
an immunization procedure Immediately there ensues a sensation of full- 
ness at the site, followed by one of smarting or stinging Itching may oc- 
cur, exacerbated by scratching or rubbing the part A generalized malaise 
sometimes occurs, often with a shght febrile reaction The manifestations 
are usually transitory, subsiding before subsequent administrations of the 
material These usually result in much milder manifestations or none at all 
Reactions to the use of vaccine have not been so prevalent in recent years, 
particularly since the utilization of the chick tissue preparations *' ®’ 

26 , 38 , 44 

At the present time treatment of tick fever is recognized to be purely 
symptomatic and supportive in character There is no recognized specific 
Even though none exists, its absence should not predispose to an attitude of 
helplessness and hopeless inactivity on the part of attending physicians 
Carefully directed symptomatic care and supportive measures aid patients to 
eliminate toxins from their bodies, support them during the period of 
invasion and assist them in every other means possible Vigorous yet well 
directed procedures bring about a successful outcome in many patients who 
appear essentially hopeless as regards recovery at the time first seen 

Bed rest is enforced from the onset of the illness, in order to conserve 
strength as much as possible It is important that patients be kept as qui^ 
as possible both mentally and physically by such measures as baths, packs an 
the use of simple sedation If necessary, codein or morphine may be re- 
sorted to Bath temperatures must be 70° or above, cold or tepid batiing 
often resulting in shock to seriously ill patients 
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The gastiointcstinal tract must be carefully watched Mild enemas oi 
cathaisis aie permissible m ordei to facilitate regular elimination. The 
diet should be nourishing, adequate and easily digestible Frequent urinary 
examinations arc indicated so as to detect pathological alterations at their 
onset Fluids must be freely administered, by mouth if tolciated If 
vomiting is severe, they may be given by other routes Adccjuate amounts of 
fluids have a definite beneficial effect on the ever present trend to acidosis. 

It may be necessary to suppoit the heart should myocardial weakening 
appear imminent Local treatment to the skin is important Equal parts 
of witch hazel and alcohol in water applied once or twice a day as a sponge 
often comfoits and invigoiates severely ill patients It removes soreness 
from muscles and revives them As a result, patients arc less mentally 
dulled, appearing stronger for several hours following the procedure 
Mouth hygiene is extremely important Oral antiseptic washes serve to rid 
the region of accumulated waste products, so that the sufferers are made more 
comfortable during the serious phases of their illness 

Convalescent sera and transfusions have been resorted to, apparently 
without beneficial effect Autohemotheiapy has been used by some physi- 
cians Ten to 20 cubic centimeters of citratcd blood are readministered 
intramuscularly, the procedure being repeated as often as necessary during the 
acute phases of the illness Many drugs have fiom time to time been lauded 
as specifics in the treatment of tick fever It is generally agreed that the 
action of the majority of them is not certain, and for that reason they have 
been discarded for the most part As might be expected, the sulfonamide 
drugs have been tried Definite information regarding their efficacy is 
still lacking, but from that existent it is believed they have little or no value 
in the therapeutic management of tick fevei Tick vaccine should never 
be used for the purpose of treatment It is felt that it has no beneficial action 
when used for this purpose In milder cases its use is too drastic to be 
justified, in more severe ones it may prove very dangerous as regards ulti- 
nicitc recovery 

In foregoing paragraphs the writer has attempted to present as accurate a 
clinical picture as is possible of tick fevei as we understand it at the present 
time There are, however, additional features m respect to the condition 
which the reader may find of some interest 

Practicing medicine in the western endemic aiea, m a section of Wyoming 
in which the disease appears with considei able frequency, he has had occasion 
to make an extensive study of its various aspects Almost without exception 
the cases seen have ranged from moderately severe to severe in intensity 
Seldom has one of mild intensity been noted 

Intravenous administration of neosalvarsan dissolved m an aqueous solu- 
tion of metaphen has been used in the treatment of rickettsial infections 
In endemic typhus fever their use has been reported to have met with con- 
siderable success Inasmuch as tick fever has a striking clinical resemblance 
to endemic typhus fever, it was decided in 1934 that the two drugs should be 
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given a fair and thorough tiial in order to determine whether or not they 
would piove efficacious in tieatment of the disease 

That yeai the fiist and original investigations on the use of the material 
were undertaken by the late Dr J C Kamp and the writer The year 1934 
proved to be one of high seasonal incidence, a total of nine moderately seveie 
cases of tick fever being under our immediate caie All of the patients 
leceived neosalvarsan dissolved in metaphen solution None of them ter- 
minated fatally In no case had vaccine been received for the purpose of 
immunization against the disease Owing to the favorable i esponses received 
It was decided that m the future the drugs would be administered as a 
routine measure in all cases of tick fever which came under our supervision 
Since that time an average of three to four cases of the disease have 
been under care each season During the past eight years all cases so treated 

have recoveied Observation of the individuals has shown less evidence of 

/ 

intoxication, minimal damage to the heart and kidneys, and a more discrete, 
blighter coloied lash which does not tend to become hemorrhagic The 
rash has been more sparse in distribution Less mental depression is 
apparent There have been milder neivous symptoms In fact, the clinical 
picture has been in all respects less alarming Convalescence has been more 
lapidly established, being of shorter duration with a minimum of complica- 
tions As a result of thoiough and conscientious clinical trial the writer 
has been convinced that the material is a definite therapeutic aid in the treat- 
ment of tick fever 

Use of the two di ugs in combination is thought in no way to exert a spe- 
cific action on the manifestations of the disease Admittedly their approach 
IS indefinite It is felt, however, that the effect should be credited to a direct 
action of the drugs on rickettsiae m the tissues of infected individuals It 
may be attributable to a combination of the bactericidal action of metaphen 
together with the spirocheticidal action of neosalvarsan upon a microorgan- 
ism which IS bacterium-like in cliaracter, yet has staining properties similar 
at least to those displayed by spirochetes 

In the performance of the procedure, 0 3 gram of neosalvarsan is dis- 
solved thoioughly in 10 cubic centimeters of an aqueous solution of metaphen 
The lesultant mixture is yellow and turbid, its appearance changing but little 
on standing It is waimed and injected slowly by vein, the same precautions 
being observed as with any chemotherapeutic agent intended for intravenous 
administration Solution is administered and blood withdrawn alternately 
into the syiinge until the entire amount has been given The procedure us- 
ually consumes a period of five to 10 minutes No reactions, local or con- 
stitutional, either immediate or delayed, have thus far been noted 

It has been routine for the writer to repeat the administration of the 
two drugs at three to four day intervals Customarily tliree or four injec- 
tions have been sufficient to ameliorate the clinical picture so as to insure 
ultimate recovery Continued or recurrent manifestations would apparently 
justify additional administration of neosalvarsan in metaphen solution 
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The writer has customaiily bccurcd first morning specimens of urine for 
examination on the clays the mateiiaf is administered He has not to the 
present detected giave enough indications of kidney injury to prohibit use 
of the drugs Howevei, a word of warning appeals indicated to those who 
might contemplate their use in the tieatmcnt of tick fever. Should a case 
of*the disease demonstrate seveie renal injury as a result of the infection, 
caieftil consideration must then be given to the ciuestion as to whether or 
not their use is justified The inherent risks associated with the use of 
drugs of considerable potency on an already damaged kidney must be 
weighed against benefits to be derived from their administration 

It IS not possible for the wiiter to present a detailed discussion in this 
article of the several cases of tick fever which have come under his super- 
vision However, one such case has been selected for pi esentation, typical 
in the majority of its aspects of those with which he is familiar 

Case Report 

Mr H S , aged 35, a sheepherder, was first seen on May 17, 1936, complaining 
of generalized body aches and pains, most prevalent in the larger joints, back legioii 
and extremities, together with recurrent chills and a persistent, severe headache The 
patient had felt perfectly well until five days pieviously, when he noticed inci easing 
tiredness and fatigue He had worked under inclement weather conditions during 
the lambing season, for long periods of time having no opportunity to change his 
clothes or bathe There had been numerous wood ticks on his person, both crawling 
and attached, the latter being carelessly removed without further precautions The 
same procedure had been customary for many seasons past, there being no apparent 
ill effects from the practice The patient had never received tick fever vaccine The 
evening before being seen he had undressed, however, and had noticed for the first time 
a spotted rash on the wrists and ankles This, together with the general manifesta- 
tions, caused him to seek medical supervision for Ins illness The patient was found 
to be quite ill, with a flushed face and injection of the eyes The throat appeared 
reddened, and there was some cough The temperature was 103 4® F , pulse 96, and 
respirations 28 He did not appear completely rational, a rather evident degree of 
mental confusion being present There were no other findings save the presence of 
a petechial rose red eruption, limited to the wrists and ankles, but beginning to spread 
to the hands, lower arms, feet and lower legs The patient complained bitterly of 
generalized muscular aches and pains, most marked in the back and lower ex- 
tremities All m all his general condition was one indicating the necessity for im- 
mediate hospitalization No attached or crawling ticks were detected 

Blood count showed 4,000,000 red blood cells, 85 per cent hemoglobin, 6,300 white 
blood cells, with 67 per cent polymorphonuclears, 13 lymphocytes, 19 monocytes, 1 
basophile, 1 eosinophile A urinalysis showed no sugai, acetone bodies, albumin or 
microscopical alterations The blood Wassermann and Kahn reactions were negative 
Diagnosis Early Rocky Mountain spotted fever, moderately severe in type 
Clinical Course The patient was placed at absolute bed rest, with complete mental 
and physical quiet A soft high-carbohydrate diet was administered, together with 
large quantities of well sweetened fruit juices Medication prescribed consisted of 
quinine sulfate grains 5, acetylsalicylic acid grains 5, with codein sulfate grains 
administered at intervals of four to five hours, as necessary The patient was ob- 
served frequently by the writer and was placed in the care of a nurse thoroughly 
familiar with the manifestations of tick fever The morning following admission 
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to the hospital 0 3 gram of neosalvarsan was administered in 10 cubic centimeters of 
an aqueous solution of metaphen intravenously, on a fasting stomach, a preliminary 
urinalysis revealing no albumin or microscopical alterations By May 20, three days 
after admittance to the hospital, the petechial eruption was complete over the body, 
having spread m a centripetal fashion from its original sites A Weil-Felix ag- 
lutination test revealed four plus agglutination with proteus OX19F and 504 strains, 
in serum dilutions of 1 640 and above An accompanying note from The Rocky 
Mountain Spotted Fever Laboratories, Hamilton, Montana, stated that the blood 
serum gave a good positive test for tick fever, the agglutination titer being very high 
for an early test, in fact higher than is usual in a considerable portion of cases The 
temperature remained constantly m the vicinity of 102“ F , pulse 100, and respirations 
24 The petechial eruption remained discrete in character, but»had begun to assume 
a bluish red appearance All care was continued and on May 22 the neosalvarsan 
in metaphen solution Avas repeated, and again repeated on May 24 By May 27 
the petechial eruption had begun to fade, tliere being a coexistent fall of temperature to 
normal by rapid lysis The patient began to appear improved The mentality cleared , 
body aches and pains were lessened The neosalvarsan in metaphen solution was 
repeated on May 28 On May 31 the Weil-Felix agglutination test was repeated 
It showed a four to a two plus agglutination with the same strains of Bacillus proteus, 
m dilution up to 1 10240 An accompanying note stated that the blood serum gave 
a very strong positive test for tick fever, the agglutination titer being exceptionally 
high All medication rvas discontinued after May 31, the patient being placed on a 
full diet and allowed up in a chair for increasing periods of time On June 2 the 
petechial eruption had almost completely faded He was allowed up and about, to 
be discliarged from the hospital on June 3, 1936, IS days after admission Con- 
valescence was uneventful, there being no complications or sequelae Recovery 
was in time complete, the patient returning to his usual occupational duties two 
months after leaving the hospital 

Summary and Conclusions 

Rocky Mountain spotted fever is a disease of serious possibilities It 
IS rather widespread in distribution throughout the country, and has poten- 
tialities for greater dissemination The clinical picture is fairly typical, but 
there is possibility for confusion with other diseases Prevention of in- 
fection may be secured by simple precautions and by the use of tick fever 
vaccine Treatment is symptomatic and supportive Extensive clinical 
experience over a period of the past eight years with the use of neosalvarsan 
dissolved in aqueous metaphen solution, administered intravenously during 
the acute phases of moderately severe cases, has given to the writer cause to 
believe that the two drugs in combination exert a definite beneficial action on 
the course of the disease 
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PORTAL SYSTEM THROMBOSIS OCCURRING IN 
PORTAL HYPERTENSION - 

Nathaniel E Reich, M D , Brooklyn, New Yotk 

Portal thiombosis occurs with sufficient frequency in those conditions 
producing the syndrome of portal hypertension to merit greater consideration 
than the occasional mention it is accorded Our past knowledge concerning 
this interesting condition has been altered considerably by reason of advances 
in the studies of portal hypertension and its etiological factors Although 
portal vein thrombosis is far from common in cirrhosis of the li\er, this dis- 
ease is its most frequent cause Numerous other conditions which are to be 
discussed may produce this clinical syndrome The first complete clinical 
description of this condition was made by Langdon-Brown ' in 1901 How- 
ever, he failed to differentiate between the infective and the bland or aseptic 
types Ten cases of aseptic thrombosis occurring in portal hypertension are 
reported below, nine verified by autopsy and one by operation 

Incidence The general frequency of aseptic portal thrombosis is about 
0 1 per cent of all autopsies Weir and Beaver - found 74 examples of 
aseptic thrombosis out of 127 cases of all types of thrombosis, and of these, 
10 were associated with splenic anemia Pallette® found eight cases out 
of 5600 autopsies in four years at the Los Angeles County General Hospital 
This disease was recorded m only 21 of 6050 autopsies at Johns Hopkins 
Hospital ^ The largest number (seven cases or 2 6 per cent) was asso- 
ciated with cirrhosis of the liver, six with carcinoma, and two cases had 
cholangitis Bulmer ® reported 67 deatlis from gastrointestinal hemorrhage, 
nine of which were caused by atrophic cirrhosis or portal thrombosis The 
condition is encountered more often in men than in women, corresponding 
with the greater frequency of hepatic cirrhosis among men In Rolleston’s 
series “ of 62 cases of portal vein thrombosis, cirrhosis of the liver was 
present in 18 of the 38 males and in only four of the females Langdon- 
Brown ^ found the portal vein involved m 3 per cent of the cases of atrophic 
cirrhosis Portal vein thrombosis was associated with swollen periportal 
lymph glands (46 per cent), abscess of spleen (28 per cent), carcinoma of 
pancreas (24 per cent), and primary carcinoma of the liver (11 per cent) ^ 
Among 184 cases at the Mayo Clinic there were 17 deaths, three of which 
were caused by portal thrombosis ® 

In limiting ourselves to a discussion of the causative factors of portal 
thrombosis occurring in the syndrome of portal hypertension, and for the 
sake of etiologic differentiation, the other causes not immediately or directly 
associated with this syndrome must be mentioned These are ( 1 ) extension 
of inflammations from neighboring structures (choledochitis, pancreatitis, 

* Received for publication June 13, 1941 

From Kings County Hospital and the Long Island College of Medicine 
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subphremc abscess, hepatitis, suppurative mesenteric lymphadenitis, chronic 
peritonitis, cholelithiasis with cholangitis (13 per cent),’ inflammation, 
abscess, and infarction of the spleen, appendicitis) , (2) adhesions or localized 
abscess secondary to peptic ulcer, (3) primary portal vein disease® (chronic 
phlebosclerosis — 35 per cent and syphilitic pylephlebitis — 10 per cent ’) , 
(4) adenoma of the liver, (5) mtra-abdommal malignancy — 46 per cent’ 
(by direct extension or compression) , (6) traction or pressure on the portal 
vein (adhesions, cholelitliiasis, chronic pancreatitis and carcinomata) , (7) 
trauma (volvulus injury, kinking of mesentery) , (8) infections (pneumonia, 
infective endocarditis, syphihs,“ etc), (9) myocardial insufficiency®’^® 
(slow circulation), (10) splenic anemia, (11) blood dyscrasias (poly- 
cythemia, leukemias, purpura hemorrhagica, and post-splenectomy thrombo- 
cytheniia) , (12) chemical factors (eg, acute alcoholism®'^®) , (13) nervous 
factors (strain and fatigue , and (14) miscellaneous causes (heredity, 
climate, seasons, endocrmes, gastrointestinal allergy, and over-distended 
stomach ®®) 

Cases 

Only those cases of portal hypertension syndrome with portal venous 
system thrombosis verified by autopsy examination or operation are pre- 
sented They occurred at the Kings County Hospital from 1934 to 1940 
Of the 10 cases, nine were males The ages ranged from 41 to 72, with 
an average age of 57 The duration of the immediate illness varied from 
one day to one year, half of the cases presenting complaints for less than one 
week before admission The spleen was enlarged in all but three of the 
cases (70 per cent) The spleen could be palpated in only one patient (10 
per cent) who suffered from Banti’s syndrome The splenic weights ranged 
from 125 to 540 grams The liver presented cirrhotic changes of varying 
degrees in all of the cases ( 100 per cent) It was definitely palpable m four 
cases (40 per cent), and varied m weight from 920 to 2700 grams It 
was definitely increased in weight in four cases (40 per cent) The ab- 
dominal fluid was bloody on two occasions (20 per cent) and purulent once 
(10 per cent) Only one case presented no evidence of ascites (10 per 
cent) Abdominal pain appeared m varying intensity and location (80 per 
cent), toxemia (60 per cent), jaundice (60 per cent), gastrointestinal 
bleeding (40 per cent), intestinal obstruction (30 per cent), constipation (30 
per cent), and diarrhea (20 per cent) 

In all cases of portal hypertension with portal system thrombosis, cir- 
rhotic changes were found in the liver to varying degrees, and were usually 
advanced Associated pathologic lesions included cholelithiasis three times 
(30 per cent), primary carcinoma of the liver twice (20 per cent), and once 
each of Banti's syndrome (10 per cent), adenocarcinoma of tail of pancreas, 
non-specific granuloma of the gall-bladder, and heart disease Terminal 
bronchopneumonia occurred in four cases (40 per cent) Associated venous 
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thrombosis existed in five cases (50 pei cent) Pulmonary vessel occlusion 
(embolism and thrombosis) was piesent in two cases (20 per cent) 

These cases would seem to fall into four anatomic groups: (1) poital 
vein thrombosis in portal hypertension due to poital cinhosis, (2) superior 
mesenteric vein thrombosis, with intestinal symptoms predominating, (3) 
involvement of the smaller radicles of the portal system (esophageal and 
gastric plexi, and splenic branches), and (4) portal system thrombosis asso- 
ciated with carcinoma 

The following three cases lepresent instances of portal vein thrombosis 
111 portal hypertension due to portal cirrhosis 

Case Repobts 

Case 1 E M , a 72-year-old white machinist, presented a history of progressive 
abdominal enlargement for 15 days, accompanied by right upper quadrant tearing pain 
There were eructations and progressive weakness Past history was non-contnbutory 
except for chronic alcoholism 

Physical examination revealed the liver two fingers below the costal margin with 
tenderness m the right upper quadiant The abdomen was distended with fluid The 
spleen was not palpable The clinical findings were believed to be due to arterio- 
sclerotic heart disease, although the patient -was digitalised, he died two weeks after 
admission Laboiatory findings weie negative except for a blood urea of 95 3 mg. 
per 100 c c of blood Creatinine was 1 2 mg 

Autopsy disclosed a circumscribed, soft, friable, gieenish-biown thrombus in the 
portal vein which almost completely occluded the entire lumen It could be traced 
into the liver substance The liver presented a typical atrophic cirrhosis, weighing 920 
grams There was evidence of cholelithiasis and terminal pneumonia Ascites 
amounted to 1000 c c of clear yellow fluid Except for slight coronary sclerosis and 
myocardial fibrosis, the heart was negative 

This case is a typical instance of portal vein thrombosis occurring with the 
portal hypertension due to typical atrophic cirrhosis Because of the asymp- 
tomatic portal cirrhosis, the cause of the acute symptoms was missed 
clinically 

Case 2 AM, white male, aged 63, was admitted with a complaint of increasing 
abdominal enlargement for three weeks, accompanied by nausea and vomiting after 
food There was no hematemesis, but he complained of anorexia and chronic con- 
stipation Loss of weight was estimated at 80 pounds in four weeks The patient 
admitted consuming large quantities of alcohol over a period of many years, but past 
history was negative otherwise 

Physical examination revealed a moderately icteric skin The abdomen was 
markedly distended by ascites, and the liver edge, which was nodular, extended three 
fingers below the costal margin 

Laboratory tests disclosed an icteric index of 120 units, and the serum bilirubin 
was 16 mg per 100 c c of blood The. van den Bergh reaction was direct immediate 
positive Six days following an abdominal paracentesis of 3800 c c of dark abdominal 
fluid, jaundice deepened and the patient died 

At autopsy, the liver, which weighed 2700 grams, was typical of portal cirrhosis, 
and the hepatic ducts were dilated by a light cloudy liquid The gall-bladder was 
markedly enlarged to the size of a small grapefruit, with an irregular gray, nodular 
lining, and showed evidence microscopically of an extensive non-specific granuloma 
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In addition to the portal cirrhosis, there was evidence microscopically of obstructive 
biliary cirrhosis Marked ascites Avas present The portal vein Avas opened, and at 
Its junction Avith the liver a fcAv small yelloAvish projections due to pressure from 
without Avere seen A nodular mass Avas noted m one of the large branches Sections 
AA'ere not made, but it is possible that tins Avas a phlebosclerotic patch Avith a healed 
superimposed tlirombus In addition, there Avere ruptured esophageal varices There 
AAas no eAidence of malignancy microscopically 

This case is another typical portal cirrhosis producing definite evidences of 
portal h}'pertension It is highly doubtful Avhether the non-specific granu- 
loma played any role in the thrombus formation The yelloAv projections 
may very well have been phlebosclerotic changes Welch has pointed 
out the importance of calcification in portal thrombosis 

Case 3 J L, a Chinese male aged 65, complained of pam in the right upper 
abdomen of one day’s duration Language difficulty precluded a complete history, but 
it Avas ascertainable that he had had a cholecystectomy tAvo months previously and that 
there had been a “Avater” discharge from the Avound ever since 

Physical examination revealed a biliary fistula Avith resistance to palpation at the 
operative site, but no masses The stools Avere very light broAvn and Avere negative 
for occult blood The icteric index Avas 12 5 units The van den Bergh reaction Avas 
direct delayed faint trace Urine disclosed many clumps of pus cells and occasional 
olive casts The Avhite blood cell count Avas 14,250, Avith 71 per cent polymorpho- 
nuclears, 18 per cent small lymphocytes and six transitionals Clotting time Avas seven 
minutes, bleeding time three minutes, 45 seconds Temperature Avas normal through- 
out his stay Beck’s paste was introduced into the biliary fistula Avhich roentgen-rays 
demonstrated in the fistulous tract, cystic, hepatic and common ducts Drainage from 
the sinus became blocked The patient got rapidly Avorse despite supportive measures, 
dying one month after admission 

Autopsy revealed no free abdominal fluid The liver presented portal cirrhosis 
Avith superimposed chronic hepatitis and focal abscesses It Aveighed 1000 grams The 
fistulous tract Avas filled Avith Beck’s paste At the ampulla Avas a large stone, about 
one-half inch in diameter, AA'hich occluded the common duct completely and dilated the 
entire biliary tract In the superior mesenteric vein AA'as a completely occlusive fresh 
thrombus producing gangrene of the distal portion of the ileum The superior mesen- 
teric artery Avas patent tliroughout 

In addition to cirrhosis, this patient had an obstructive process in his 
biliary tract Avhich precipitated the superimposed hepatitis and focal necrosis 
of the liver This infection may have been an added factor AA'hich resulted 
in the thrombosis of the mesenteric vein Liver infection may cause infec- 
tion of the portal vein either directly or indirectly by infecting the bile ducts 
first, the process extending into the intrahepatic radicles of the portal A’^ein 

Three cases of superior mesenteric A'ein thrombosis Avith intestinal symp- 
toms predominating are presented, one of Avhich recovered 

Case 4 J M , AA'hite male of Irish descent, aged 55, was treated for decompen- 
sated arteriosclerotic heart disease six months prior to his present admission He had 
been taking digitalis and Avas Avell until the ankles began to SAiell Other complaints 
Avere fatigue, dyspnea and orthopnea He was referred to the hospital because of liver 
enlargement His complaints included right loin pain AVith small unnar> out^t and 
progressive abdominal enlargement Avhich had been present for one A\eek He ad- 
mitted consuming large amounts of beer throughout his life. 
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The positive physical fiiidiiigs were bilateral basal rales, blood pressure 150 mm 
iystolic and 86 mm diastolic, cardiac apex at the midclavicular line with regular 
im and occasional premature contractions Ihe sounds were o£ poor quality and 
: was a systolic blow over the aortic aiea Because of the ascites no abdominal 
es weie palpable There was bilateral pleural effusion, and sacral and leg edema 
clinical diagnosis was decompensated arteriosclerotic heart disease, and cirrhosis 
le liver 

Laboratory findings were non-contributory Three days following a slow para- 
isis of 7900 c c clear straw-colored fluid, the patient complained of weakness and 
.enly died 

Autopsy revealed the presence of an acute generalised suppurative peritonitis with 
in fibnno-purulent exudate present over all the abdominal surfaces A postmoitem 
are disclosed streptococci and staphylococci The liver weighed 1400 grams and 
ved evidences of an advanced portal cirrhosis The spleen weighed 240 grams 
gall-bladder contained numerous irregular greenish-black stones measuring 1 mm 
iiameier A few were found m tlie cystic duct but the other ducts were unob- 
cted The superior mesenteric vein at'its junction with the splenic vein revealed 
idherent grayish- white and red thrombus attached to the inteiior of the wall A 
liar thrombus was present for one inch at Uie origin of the portal vein These 
imbi did not completely occlude the vessels and showed areas of necrosis with de- 
erating polymoiphonuclear leukocytes and debris, vacuolization of the media, and 
entitial round cell collections The lower esophagus showed the presence of large 
:uous varicosities in which small thrombi were seen microscopically In addition, 
clinical diagnosis of arteriosclerotic heart disease was corroborated 

Besides the definite evidences of portal hypertension due to atrophic cir- 
)sis of the liver (esophageal varices, ascites, splenomegaly) as the cause 
• the portal system thromboses, two other factors must be considered 
le arteriosclerotic and hypertensive heart disease produced an element of 
wing of the circulation with a passive hyperemia of the liver and splanch- 
: area Infarction of the small intestine occurred secondarily to a throni- 
sis and is significant as the cause of death 

Case 5 J D , white mechanic, aged 42, was admitted with complaints of lower 
lominal soreness for five days and vomiting four times the day before admission 
lere was no nausea, abdominal distention, bowel irregularities, or anorexia Past 
itory was non-contributory 

Physical examination revealed only slight tenderness in both lower quadrants with 
sound tenderness in the lower right quadrant on deep pressure The abdomen was 
irkedly tympanitic Sigmoidoscopy presented a reddened mucosa four inches above 
e sphincter A flat plate disclosed increased abdominal density compatible with ef- 
sion and moderate distention of the proximal half of the colon The white blood cell 
unt, differential, and urinalysis were all negative despite a low grade fever ranging 
I to 101° F The patient left the hospital against advice following moderate im- 
ovement with high colonic irrigations, but was readmitted in three days with cramp- 
ce lower abdominal discomfort His last bowel movement was the day before ad- 
ission On examination his abdomen was greatly distended, tense, with tenderness in 
ith lower quadrants There was a suggestion of fluid wave The following day he 
esented hyperpenstalsis in the left lower quadrant, and bright blood appeared in the 
ool 

A flat abdominal plate corroborated the existence of an abdominal effusion with a 
oderate amount of gas m the large and small bowel, but showed no evidence of ob- 
ruction The white blood cell count was 12,000 with 90 per cent polymorphonuclear 
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leukoc>teb The !>urgical service believed that the condition was intestinal obstruction 
due to signioid malignancy or abscess secondary to a sigmoid diverticulum but post- 
poned immediate operation in view of the very poor condition A transfusion of 550 
cc blood was given and two high colonic irrigations of 10 gallons each were ad- 
ministered There was a marked return of stool and flatus However, the patient 
failed to improve and died IS days after the onset of the illness, with no attempt at 
operation 

Autopsy revealed the presence of five liters of clear straw-colored ascitic fluid 
At the junction of the jejunum and ilium were 10 inches of infarcted bowel In the 
superior mesenteric vein (figure 1) just behind the pancreas, ^was a completely occlu- 


1 



Fig 1 (a) Atrophic cirrhosis of liver with typical thrombosis of the superior mesen- 
teric vein and intestinal gangrene occurring in Case 5 

sive fresh red thrombus Some of the veins in the adjacent areas of small intestine 
were also tlirombosed, although these regions were not infarcted The iliac veins and 
the small veins of the mesentery showed the presence of organizing thrombi The 
arteries were negative The liver presented marked portal cirrhosis It weighed 1310 
grams, the spleen 450 grams There was no evidence of a collateral circulation, a - 
though other evidences of portal hypertension were present (splenomegaly and ascites; 
There nas a terminal bilateral bronchopneumonia 

This case was typical of portal system (superior mesenteric vein) throm- 
bosis secondary to the portal hypertension induced by a marked portal cir- 
rhosis 



NATHANIEL E REICH 








i 




i 








lj'4. 




J-Si-f 










'W 


JJ*ir .^■: 












c'^5 


't^ ,-V^ - 






, rO --tV 














:i^s 




l?i; 


















^Fi. 


Fig 1 (&) (Above) Section illustrating the organizing thrombus with thickening and 
sclerosis of the wall (X 11) (Below) Higher magnification (X 150) of square at attach- 
ment of clot demonstrating A thrombus and B changes of vein wall. 
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Case 6 MW, white male, aged 41, complained of cramping abdominal pain 
immediately after eating He could avoid the cramps by eating only tea and crackers 
Eight years previously he had been treated for peptic ulcer which responded well to 
medication The stools were never black or gray He seldom vomited or complained 
of nausea 

Physical examination was essentially negative except for marked enlargement of 
the spleen whicli extended four fingers below the costal margin and was smooth and 
hard The liver extended three fingers below the costal margin The red blood cell 
count was 3,800,000 with 70 per cent hemoglobin The white cell count was 5,150 
Urinalysis, Wassermann reaction, blood urea (22 mg), creatinine (118 mg) and 
sugar (84 mg ) were negative An exploratory operation was performed and the 
spleen was found to be five times its normal size There was thrombosis of the su- 
perior mesenteric vein and the veins along the greater and lesser curvatures of the 
stomach There was some free fluid m tlie abdomen and the liver was fibrotic No 
other masses were found An operative diagnosis of Banti's disease was made The 
patient developed an acute bronchopneumonia postoperatively Clear- ascitic fluid was 
forced through the wound by the excessive coughing Following a stormy course the 
patient improved and was discharged five weeks later He was readmitted two months 
later with epigastric pain, nausea and vomiting lasting three days following an intense 
family quarrel Physical examination was unchanged No abdominal fluid was pres- 
ent An incisional hernia was present Bowel movements were normal, but he com- 
plained of vomiting after meals Active intestinal peristalsis was visible There 
were large superficial veins over the chest and abdomen A diagnosis of portal ob- 
struction due to advanced Banti’s syndrome was made Laboratory findings revealed 
a red cell count of 3,600,000 with 70 per cent hemoglobin The white cell count was 
9,200 with 78 per cent polymorphonuclears Urinalysis, blood chemistry and Wasser- 
mann reaction were again negative Roentgen-rays were non-contributory A diag- 
nosis of intestinal obstruction was made and operation performed In view of his 
poor condition splenectomy was impossible, but a loop of bowel caught in the adhesions 
was freed and enterostomy performed Two transfusions of 500 c c blood each were 
given Three days following operation he developed a sharp pain in the right axilla 
on breathing on coughing, which was thought to be due to a pulmonary infarction 
However, this^ was not corroborated by roentgen-ray -A diagnosis of effusion was 
made, and 600 c c of clear fluid were removed the following day The next day the 
patient became very weak and cyanotic and died Autopsy was refused 

This case presents portal hypertension (splenomegaly, hepatic cirrhosis, 
ascites, enlarged superficial and deep veins) secondary to an advanced 
Banti’s syndrome The patient recovered from the thrombosis of the su- 
perior mesenteric vein and gastric vems probably by recanalization The 
second attack of abdominal distress was precipitated by an intense family 
quarrel and emphasizes the influence of emotional excitement 

The following case showed involvement of the small radicles of the 
portal system (esophageal, gastric, and splenic branches) 

Case 7 E H, a white female, aged 62, complained of back pain, dyspnea and 
edema for one year, and anorexia for two months There was a weight loss of nine 
pounds in two months Past history was non-contributory except for a panhyster- 
ectomy and appendectomy 30 years previously . 

Examination revealed essentially negative findings except for a markedly is- 
tended abdomen witli dilatation of the veins on the abdominal wall and marked edema 
of the legs No abdominal organs were palpable Because of intolerance to mercu- 
pmin, paracentesis was performed and yielded four gallons of clear yellow fluid n- 
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Other tap done two weeks kitei removed two gallons Despite clysis and supportive 
measures, the patient’s abdominal pain was unrelieved and she got rapidly worse, dying 
SIX weeks after admission Blood urea was 26 mg , creatinine I 2 mg , sugar 88 mg 
per 100 c c The abdominal fluid contained 374 4 mg protein pei 100 c c and was 
negative for malignant cells The clinical diagnosis was malignancy of the gastro- 
intestinal tract with metastases 

Autopsy revealed five liters of thin clear reddish abdominal fluid The liver 
weighed 1300 grams and showed typical portal cirrhosis The gall-bladder contained 
half a dozen small faceted black mixed stones averaging 0 25 cm in diameter The 
spleen weighed 125 grains and was essentially negative The veins in the lower half 
of the esophagus were quite prominent and microscopically exhibited thrombosis with 
superficial mucosal ulcerations (figure 2) The portal and splenic veins and that por- 



Fig 2 Thrombosis of varicose veins of the esophagus at A with superficial ulceration 
ot miKosa and arrow demonstrating point of rupture of vein with resultant hemorrhage in 
Case 7 Another thrombosed vessel appears at B ( X 17) 

tion of the inferior vena cava passing through the liver presented a maikedly irregular 
and thickened intima of a phlebosclerotic nature There was a chronic cholecystitis 
and chronic interstitial pancreatitis The stomach contained a small amount of black 
fluid The immediate cause wf death was hypostatic pneumonia 

This case is of interest because it presents the unusual phenomenon of 
thrombus formation in the distant radicals of the portal system in a typical 
case of portal hypertension! (figure 3) The resulting thromboses in the 
esophageal plexus gave rise ty esophageal ulcerations In addition, that por- 
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tion of the inferior vena cava passing through the liver, and the portal and 
splenic veins presented a markedly irregular and thickened intima It is 
readily conceivable that these were fertile sites for the development of throm- 
bosis had not the hypostatic pneumonia caused death m the interim An- 
other of our patients (Case 4) piesented mesenteric and portal thromboses 
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Fig 3 Portal circulation Note that the upper third of Ae r „arices in the 

have been exposed by removal of the anterior wall to show the formatio 
esophagus and cardia 

With the presence of early thrombi m large tortuous esophageal varices 
Still another showed marked thrombotic involvement of the gastric p exu 

(Case 6) i etf.m as- 

The following three cases presented thrombosis of the portal sy 

sociated with carcinoma 

Case 8 L C , white tile-setter, aged 46, complained of 
of three to four days’ duration A very bad cold preceded the onse 
become light and the urine dark No history of alcoholism or ot er 

Physical examination revealed a moderately jaundiced male patient 

tive findings A clinical diagnosis of catarrhal jaundice was nia 
became rapidly worse and died after 10 days . . urobilmo- 

Laboratory examination showed the presence of “Oth urina y j^dex in- 

gen ^lucus and blood were found in the stool, but no bite i blood, 

creased from SO units to SO units Total serum protein was o 3 mg p 
albuiiiin 3 3, globulin 3 0, witli a ratio of 1 1 
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Table II 

Symptoms and Findings 


Case 

Name 

Abdominal 
Pam ( 

Intestinal 

Dbstruction 

Diarrhea 

Consti- 

pition 

Toxeniui 

Jaundice 

Gastroint 

Bleeding 

1 

EM 

4 plus 
RUQ 

0 

0 

0 

2 plus 

1 plus 

0 

2 

AM 

0 

0 

0 

1 plus 

2 plus 

3 plus 

4 plus 

esoph , gast , 
and intest. 

3 

JL 

1 

4 plus 

1 RUQ 1 

1 plus 

0 

0 

i 

2 plus 

4 plus 
obstructive 

0 

4 

JM 

1 2 plus j 

0 

0 

0 

0 

1 plus 

1 0 

S 

JD ' 

4 plus 
lower abd 

4 plus 

0 

1 plus 

4 plus 

0 

4 plus 
rectal 

6 

MW 

3 plus 
epigastric 

4 plus 

0 

0 1 

1 plus 

1 

0 

0 

7 

MH 

4 plus 
abd and 
back 

0 

0 

0 

0 

0 

4 plus 
esoph 

8 

LC 

1 plus 
right flank 

0 

1 plus 

0 

2 plus 

4 plus 

1 plus 

9 

AM 

0 

0 

1 plus 

0 

0 

0 

0 

10 

AH 

4 plus 
stomach 

0 

0 

1 plus 

0 

1 plus 

0 


At autopsy, the portal vein was moderately distended and when opened, a thick 
soft friable mass of yellow tissue escaped under pressure and filled the lumen from 
the porta to the level of the cystic duct Below this level, the lumen was partially 
filled with a moderately friable dark grayish-red blood clot which clung tenaciously to 
the wall and extended a short distance into the splenic veins The thin fibrous ad- 
ventitia and the media showed many large congested blood vessels with mild perivascu- 
lar infiltration The thickened mtima, composed of fibroblasts and capillaries, merged 
with the peripheral organizing zone of the large thrombus that occluded the lumen 
The thrombus consisted of irregularly anastomosing cords of necrotic platelets and 
leukocytic material Among these were found red cells suspended in fibrin In the 
folds of the fibrin were tiny nests of adenocarcinomatous cell metastases The 
peritoneal cavity contained a red watery fluid in the lesser and greater omental cavi- 
ties Neither fibrin nor clot was encountered in the thin fluid The liver weighed 
2400 gm and was typical of atrophic cirrhosis but also presented primary adeno- 
carcinoma of the right lobe with extensive pulmonary metastases The spleen was 
enlarged, weighing 450 gm 

In addition to the typical atrophic cirrhosis, the primary adenocarcinoma 
of the liver also played an important role m the production of the portal sys- 
tem thrombosis It is possible that the yellow tissue extending from the 
porta of the liver to the cystic duct was of a carcinomatous nature Subse- 
quently, the remainder of the lumen became filled with dark grayish-red 
blood clot which then extended a short distance into the splenic veins Ac- 
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cording to Rolleston and McNee,‘“ mtra-abdominal malignancy in general is 
second to cirrhosis of the liver in the production of portal thrombosis In 
the case of a hepatic carcinoma, the portal vein ordinarily becomes invaded 
by direct extension of mahg^nant tissue, although pressure and injury to the 
vein wall may play additional roles Langdon-Brown ^ states that of 41 
collected cases of portal vein thrombosis, malignant disease alone was pres- 
ent in seven cases (15 per cent), yet in only two of these did the obstruction 
which led to the thrombosis appear to be intrahepatic He is of the opinion 
that malignant disease of the liver favors the occurrence of thrombosis by 
the portal stagnation it produces 

Case 9 AM, white male, aged 65, complained of weight loss of SO pounds in 
nine months Occasional vomiting occurred immediately following ingestion of meat, 
but after no other foods There was marked anorexia Sometimes for a few days 
he had two to three watery stools daily There was no history of previous illnesses 

Physical examination revealed a patient with evidence of recent weight loss but 
m no acute distress There were no masses or any positive physical findings A 
diagnosis of possible gastric neoplasm was considered Laboratory tests, including 
gastric analysis, were negative, except that the blood sugar was 177 mg and the 
urine showed one plus sugar on two occasions with no ketone bodies and the blood 
urea was 75 mg per 100 c c The patient died two days after admission 

Postmortem examination revealed an adenocarcinoma of the tail of the pancreas, 
weighing 1250 grams, with metastases to liver, gall-bladder, left adrenal, spleen, 
^rtal and periaortic glands, diaphragm, lungs, omentum, and mesentery (figure 4) 
There was also extensive portal cirrhosis The portal vein was occluded at its entry 
into tlie liver by a fresh thrombus In addition, tlie splenic and pancreatic veins were 
similarly involved, as were tlie pulmonary and splenic arteries There were 1000 c c 
of hemorrhagic ascitic fluid The adenocarcinoma of the tail of the pancreas un- 
doubtedly played a role 


According to Webster * and others,^’ obstruction of the portal vein 
flow occurs as a result of the mechanical pressure of pancreatic carcinoma 
Occasionally, injury to the vessel wall and direct extension are also noted 
This case is also interesting because of the involvement of the tail without 
jaundice, whereas all other references are made to carcinomatous involve- 
ment of the head or body Langdon-Brown ^ reports three cases of carci- 
noma of the head of the pancreas which pressed upon, narrowed and 
wrinkled the portal vein m its course 


Case 10 A H , a white male, aged 57, was admitted complaining of pain in the 
^omach of eight weeks’ duration It was constant, knifelike, and prevented sleep 
■tlis appetite was poor and he was constipated, with occasional nausea but no vomiting 
or tarry stools His past history revealed that he had been taking digitalis because 
ot swollen ankles The right foot had been amputated one 3 'ear earlier because of 
severe trauma with resulting gangrene 

Physical examination revealed a tlnn emaciated male with normal temperature, 
pulse and respirations There was slight icterus of the skin The heart showed a 
slight apical systolic murmur but no enlargement The liver was felt two fingers be- 
low Uie costal margin and was hard and nodular There was moderate ascite:, and 
pitting edema of the legs Paracentesis yielded 3000 c c of clear yellow fluid with a 
specific gravity of 1 010, and 4 plus albumin Urine was negative The patient died 
two days after admission 
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Fig 4 (Above) Adenocarcinoma of the tail of the pancreas weighing 1250 grams 
with extensive metastases in Case 9 The malignancy was soft and beefy red whereas the 
pancreas was firm and gray In addition, there was portal vein thrombosis, pulmonary artery 
thrombosis and splenic infarction (Belova ) Section illustrating A thrombus, B thickened 
portal vein wall, and C metastatic invasion of vein ( X 60) 

Autopsy revealed portal cirrhosis of the liver, primary carcinoma of the bile 
duct-cell type, with metastases to the lungs, diaphragm, and regional lymph nodes, 
complete thrombosis of the portal, mesenteric and splenic veins , large varices of the 
stomach fundus with thrombi , marked congestion of the spleen , and leiomyoma of the 
esophagus There were two liters of clear ascitic fluid The liver weighed 2600 gm , 
the spleen 540 gm The heart weighed 320 gm and was entirely negative There 
was a thrombotic occlusion one centimeter long in the left common carotid artery 

The evidence of portal hypertension in this case is conclusive (marked 
splenomegaly, clear ascites, gastric varices, portal cirrhosis) How much 
pressure the carcinoma caused is, of course, difficult to ascertain The 
thrombi and vessels failed to show metastatic foci It is worthy of note that 
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gastrointestinal symptoms predominate when the mesenteric or gastric veins 
are thrombosed (also case 6) 


Etiology 

Many factors of vaiying importance are at work in the production of 
aseptic thrombosis of the portal system in portal hypertension 

A Blood Flozu Changes Perhaps the most important of these factors 
accounting for the high incidence of thrombosis in portal hypertension are 
blood flow changes occurring as a result of the intrahepatic venous obstruc- 
tion Ordinarily, pressure in the portal vein is 5 mm of mercury, and that 
in the hepatic vein is from 0 to — 0 8 nmi mercury This difference in 
pressures is one of the factors which allows the intrahepatic flow to be com- 
pleted in eight seconds Thompson and his co-workers "* were able to 
measure the tension within the splenic vein at the time of splenectomy in 
Bantis syndrome and found it to range from 250 to 500 mm of saline 
Five cases were due to atrophic cirrhosis whereas the remaining three were 
due to cirrhosis caused by chronic schistosomiasis The antecubital pressure 
taken simultaneously ranged from 120 to 140 mm In one of our own 
cases (J A ) of Banti’s disease (not repoited here because of the absence 
of thrombosis) a venous pressure manometer attached to the splenic vein 
at the time of splenectomy showed a pressure of 260 mm of water com- 
pared to an arm venous pressure of only 150 mm Claude Bernard showed 
originally that the ligation of the portal vein does not deprive the liver of its 
blood supply, since a backflow from the hepatic veins occurs Thus, ob- 
struction of short duration will not cause continued splenic enlargement 
Warthin was unable to cause permanent splenomegaly by tying the splenic 
vein In addition, the distensibility of the spleen and intestines, as well as 
the portorenal anastomoses, helps to maintain normal portal tension When 
the blood passage becomes obstructed through the liver, the resulting ana- 
stomoses (figure 3) bring about a number of unexpected changes identifiable 
under the syndrome of portal hypertension These give rise to dilatation 
of two large anastomoses, the deep visceral and superficial parietal plexi “ 
Histologically, the most important changes present are the intrahepatic 
venous lesions to be described shortly These result in intrahepatic strangu- 
lation of the branches with slowed blood flow The spleen undergoes a con- 
gestive hypertrophy with secondary inflammation and sclerosis-® The 
pancreatic changes are variable, being either atrophic or hypertrophic The 
gastrointestinal tract presents hemorrhages and disturbances in food and 
water absorption Vascularized peritoneal adhesions and portorenal ana- 
stomotic changes complete the picture It is well to remember that in cir- 
rhosis the collateral circulation tends to be established in a direction away 
from the damaged liver into the peripheral circulation In portal ^eln 
irombosis the collateral circulation is around the occluded portion of the 
vein toward the still functioning liver 
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B Changes in the Veins The result of portal hypei tension is a passive 
dilatation of the entire system, slowed circulation and increased pressure in 
the portal radicles which eventually cause a compensatory hypertrophy of 
the muscular coat of the vein,” witli endophlebitis and periphlebitis fre- 
quently adding to the circulatoiy difficulties This process may occur down 
to the smallest portal vein branches in advanced cases Li summarized 
the changes in the portal system in portal hypertension as follows (1) mus- 
cular hypertrophy of the media, and (2) intimal thickening with development 
of the longitudinal muscle beneath it Actually, calcareous plaques may 
project into the lumen with subsequent thrombosis (Case 2) Primary portal 
phlebosclerosis as recently reported by us,“ must be differentiated It pro- 
duces portal hypertension by virtue of its sclerosis and narrowing of the por- 
tal system but occurs m young persons with leukopenia and without ascites 
or anemia Phlebosclerosis occurred in 35 pei cent of Borrmann’s cases of 
portal vein thrombosis Webster * believes that it is always accompanied by 
sclerotic changes in the walls of the portal vein and its branches Indeed, the 
walls may become completely ossified, forming a sheath The roots of the 
portal vein, especially in the lower third of the esophagus, will show large 
varicosities and microscopic changes very well Aside from the possi- 
bility of hemorrhage, thrombus formation on the wall of such damaged veins 
IS quite possible, especially in view of the slowed blood flow and other factors 
to be mentioned A discussion of the venous changes would be incomplete 
without mentioning the possibility of a secondary adhesive pylephlebitis "'* 
due to an extension from cholelitliiasis with cholangitis, hepatitis, chole- 
dochitis, infarction and inflammation of the spleen, and pancreatitis — ^all of 
which veins dram into the portal system and frequently complicate ordinary 
cirrhosis of the liver In addition, they may be caused by subphrenic abscess 
and suppurating mesenteric lymphadenitis However, recent experiments by 
Tannenberg tend to prove the relative unimportance of normal venous 
endothelium and its reactivity m the pathogenesis of thrombosis This is a 
reversal of the formerly accepted views of Klemensiewicz ® and his col- 
laborators that a jelly-hke membrane of homogeneous fibrin at the wall of a 
blood vessel is the primary and decisive factor m the development of a 
thrombus Rousselot emphasized the dilatation and tortuosity of the 
veins m the splenic pedicle and found them from two to four times the nor- 
mal diameter m congestive splenomegaly In half there was evidence of 
obstruction at the time of operation 

C Gasti ointestwal Changes Favoring Thrombosis The catairhal gas- 
troenteritis which liver cirrhosis pioduces favois bacterial invasion of the 
portal vein branches The occurrence was 3 3 per cent m the L Brown ” 
series, whereas it was 9 per cent m the Lissauer^ statistics Webster^ 
found the percentage m liver cirrhosis to be 2 6 It has been demonstrated 
by Green that an unhealthy state of the gastrointestinal tract (e g , ap- 
pendectomies or gastrointestinal allergies) was actually able to produce 
mesenteric thrombosis m young people whose vessels were free from arterio- 
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sclerosis or other disease According to this author, it is also probable that 
the mucosa of the intestinal tract, under pathologic conditions such as occur 
in liver cirrhosis, is impaired m the production of antithrombin, which ac- 
cording to all available knowledge is derived from tissues of endodermal 
origin (hver, menstruating uterus, salivary glands, and peptone from the 
stomacli glands acting on protein) This may conceivably exert an addi- 
tional influence on the formation of thrombosis 

D Syphilitic Vascular Changes and Tiihei culosis Syphilis has been 
established by Simmonds,^^ although originally mentioned by others,®®’®® as 
an etiological factor by causing degeneration and exudation in the media and 
other coats of the veins with fibrosis of tlie hver Thrombosis is found in 
both the ^hereditary and acquired forms of the disease In 10 per cent of 
Lissauer s cases ‘ a syphilitic pylephlebitis produced hver syphilis with 
tlirombosis Syphilis was originally claimed by Warthm ®* to be the most 
common cause for thrombosis Tuberculosis, whether peritoneal or hepatic, 
IS also found in association with portal hypertension and may produce cir- 
rhosis In fact, about 20 per cent of cirrhotic cases develop tuberculosis 
terminally Cancer of the hver may also manifest symptoms of portal 
hypertension 


^^^loperative Thrombocythemia Splenomegaly is frequently so 
marked m cirrhosis of the liver as to warrant splenectomy When splenec- 
done, intestinal infarction is common The removed spleens in 
e Weir and Beaver - series weighed from 800 to 1600 gm When splenec- 
omy was performed, thrombosis was found in the portal and splenic veins 
as a terminal event and had little to do with the course of the primary dis- 
ease t has been described in the mesenteric vein following splenectomy as 
ong ago as 1895 ®® It is directly attributable to the marked rise in platelets 
o owing splenectomy Extensive thrombosis is likely to occur in cases with 
norma or very slightly subnormal platelet count before operation ®® Fol- 
lowing splenectomy the count may be elevated and remain at 1,000,000 per 
cu The fibrin may be increased following operation, tlie average 

being 41 per cent In most cases, however, a fresh thrombosis formed 
uring the postoperative period is found superimposed on a chronic process 
ss^tial thrombophilia may produce sudden occlusion similarly 

Piessme of Ascitic Fluid The massive abdominal effusion of portal 

hypertension may aid in pressing on and obstructing blood flow in the portal 
system 


G Traction of adhesions about the portal system or from chronic peri- 
tonitis may also cause slow occlusion Numerous cases aie reported '’®® m 
which trauma from blows to the abdomen has produced thrombosis of the 

portal system Trauma may also be produced by volvulus and kinking of 
the mesentery 

^ I na eased viscosity of blood occurs due to the dehydrating measures 
employed in liver cirrhosis, loss of fluids in edema and ascites, hemorrhage, 
an le increased platelets and fibrinogen following any operation In addi- 
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tion, theie is an initial diop in pressure which aids in clot formation Re- 
sponse to physiological emergencies may cause variations of 10 per cent or 
more in the specific gravity of blood Thus, in excitement, a long recognized 
factor, *= the spleen contracts and a large number of red cells is poured into 
the blood (Case 6) This can be repeated experimentally by injections 
of adrenalin which, by partially diminishing the size of the spleen, reduces 
the clotting time of blood to half The trauma of splenectomy or other 
operation may also result in loss of fluids and a diminished blood volume 
In addition, vomiting, diarrhea, diuresis and acidosis all tend to elevate the 
serum protein concentration The fact that thrombosis may occur in dif- 
ferent blood systems of the body (eg, pulmonary artery and portal vein of 
Case 9) speaks strongly for an influence of this factor Hypochloremia may 
be associated in some way with intravascular clotting Death may be pro- 
duced from thrombosis due to polycythemia rubra vera “ A more detailed 
consideration of the influence of various blood factors is to appear shortly 
I Introduction of intravenous tisnie extracts has been shown experi- 
mentally and clinically to cause portal thrombosis As far back as 1901 it 
was shown that the injection of nucleopi oteids induced portal vein throm- 
bosis, and if the animals survived the liver infarctions, early cirrhotic 
changes occurred^ Liver extracts and other opotherapies employed in the 
treatment of cirrhosis might possibly produce this condition It is known 
that rapid injection of a tissue extract (particularly lung, thymus or lymph 
glands) supplies thrombokmase and results m the gradual deposition of 
fibrin upon the vascular walls However, many aspects of this pheno- 

menon await elucidation 

J Chemical and toxic factors, although unproved, may be added to the 
other causes since it is well to lemember that only portal blood contains the 
undetoxified products of the digestive tract Pallette “ and Warren and 
Eberhard report six cases of venous mesenteric thrombosis following 
acute alcoholic intoxication Arsenicals and other hepatic poisons also find 
their way to the liver through the vulnerable portal system According to 
Best and Taylor injuries by chemical, mechanical or infective agencies 
cause the liberation of thrombokmase from the injured vascular wall 

K Other Diseases Producing Portal Hypertension Besides the cases 
of portal cirrhosis and splenic or portal thrombosis, we must consider also 
the unclassified hepatic cirrhosis,^" schistosomiasis,”’ splenic anemia and 
Banti’s syndrome, and primary disease of the portal vein (primary 

portal phlebosclerosis 

(a) Schistosoma mansoni (Africa, West Indies) is the species of blood- 
fluke (trematode) responsible for intestinal bilharziasis The ova accumu- 
late in the walls of the large bowel and liver giving rise to hepatic cirrhosis at 
times from the formation of pseudotubercles about the ova deposited m the 
liver Splenomegaly is probably secondary to the cirrhosis Schistosoma 
japonicum (China, Japan, Philippines) inhabits the veins or arteries of the 
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intestines and other organs giving rise to liver cirrhosis, progressive anemia, 
splenomegaly, ascites, and dysentery Bilharzia hematoha (blood fluke) 
infects about one-fourth the Egyptian population and the parasite may be 
found in the portal vein, the splenic and mesenteric veins, and the blood 
vessels of the bladder and rectum 

(6) In splenic anemia and Banti’s syndrome, although the etiology still 
remains essentially obscure, there is a progressive sclerosis of the splenic and 
portal veins ■®’ In 66 pei cent of the cases in the Evans series of Banti s 
syndrome, portal and splenic vein thrombosis occurred secondary to cir- 
rhotic liver changes This may give rise to splenomegaly In the remaining 
34 per cent, thrombosis occurring in the absence of cirrhosis appeared to be 
the cause of Banti’s syndrome A toxic factor, which may be causative, 
either originates in the spleen or first affects it, and is then poured into the 
liver to produce the cirrhotic and fatty clianges as well as the focal and central 
necrosis Even the walls of the splenic venules are thickened, but they 
do not become dilated as in passive congestion of the spleen 

(c) Finally, hemangioma as a primary disease must be considered The 
duration of this condition varies from two months to 27 years The 
spongy, vascular tissue changes may be found in the hepatoduodenal ligament 
as well as the vasa vasorum of the portal vein In reviewing the literature 
on cavernomatous transformation of the portal vein, Klemperer adds a 
case to nine others collected from the literature in which this condition pro- 
duced symptoms of portal hypertension They could be classified into three 
groups representing (1) the end result of portal thrombosis, (2) mal- 
formations, and (3) tumor (angioma) of the vein However, there is con- 
siderable difference of opinion as to whether the cavernous or angiomatous 
type IS the result of thrombosis or is a true neoplasm 

Symptoms 

It IS well not to confuse the chronic symptomatology of the underlying 
disease with that of the superimposed thrombosis In cirrhosis with ascites, 
gastrointestinal symptoms, and splenomegaly, portal thrombosis may be 
easily overlooked The duration of illness in our series ranged from one 
day to seven years The acute forms are not very important clinically since 
they usually occur as terminal events They may produce either no symp- 
toms at all or none that is definite and, therefore, almost always fail to be 
diagnosed When the obstruction is gradual (which is more usual) witi 
the formation of a collateral circulation, the symptomatology may resem e 
that of chronic splenic anemia When the block is sudden, ascites an 
hematemesis or intestinal hemorrhage appear shortly, followed by ea 
However, hematemesis may occur over long periods of time 
reports a case of splenic vein thrombosis that had repeated attacks o eina 
temesis for 45 years Ascites was found in 65 per cent of Rol ^ 
ries,® whereas it was present in 90 per cent of our cases and was oo > i 
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two cases Chionic occlusion of the portal vein may run a long course over 
a period of many yeais The most frequent signs are ascites, abdominal 
pain, hematemesis and splenomegaly Jaundice may exist less frequently 
(31 6 per cent) according to others and was present in five of our cases (50 
per cent) Gastric hemorrhages winch occurred months or years previ- 
ously and which were even mild or transitory aie one of the most impor- 
tant symptoms in the history The spleen was palpable in only one of our 
cases (Banti’s disease), whereas the liver was palpable on four occasions 
When the acute thrombosis is confined to the splenic vein, the picture be- 
comes one of sudden splenic tumor Wohlwill emphasized the fact that 
definite splenic thrombosis is not always accompanied by splenomegaly 
There may be colicky pains in the left hypochondrium and signs of peri- 
splenitis and local peritonitis Gastric symptoms are common in the chronic 
form although the splenomegaly may be present for years without symp- 
toms Johnston showed that when an obstructive factor is present the 
splenomegaly will be greater in younger patients Toxemia was a promi- 
nent finding in five of our own cases 

Thrombosis m the mesenteric veins results in infarction of the intestines 
with colicky pains, peritoneal irritation, and bloody diarrhea Although the 
blood picture is not characteristic, a leukopenia may be present Opitz°* 
described a striking decrease in the size of the spleen after a severe gastric 
hemorrhage It resembles the experimental effect induced by adrenalin in- 
jections This is least pronounced in those cases due to Banti's syndrome 
Eppinger observed glycosuria twice due to a concomitant pancreatitis 
which so frequently complicates a cirrhotic liver The failure of the portal 
blood to reach the hepatic vein because of an obstruction results in a venous 
hypotension in that vein resulting in arterial hypotension with a small heart, 
tachycardia, and oliguria 

Associated Venous Thrombosis According to Weir and Beaver,® about 
one-third of the cases of thrombosis are associated with thrombosis of dis- 
tant arteries and veins Rolleston and McNee are of the opinion that 
thrombosis of the portal vein may occur secondarily to thrombosis of the 
hepatic veins However, in portal cirrhosis thrombosis of the hepatic vein 
is rare It may be due to mtercurrent infections superimposed on the cir- 
rhosis, involving the walls of these veins But in some cases of thrombosis, 
in which there is a slight amount of cirrhosis, it may be due to secondary 
fibrous replacement 

Evans and Byrom believe that Chian’s disease is closely allied to the 
thrombotic type of Banti’s disease and cirrhosis, the symptoms depending on 
whether the clotting occurs in the hepatic or splenic veins In fact, Evans 
cites a case in which portal vein thrombosis is caused by Chian’s disease 
The clinical and postmortem studies of a case of Budd’s (or Chian’s) dis- 
ease are reported in which thromboses of the hepatic veins and of the in- 
ferior vena cava were found in association with eye conditions Venous 
thrombosis in the mesenteric radicals shows a tendency to extend so that ad- 
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ditional segments may become involved (Case 4) Cabot °° reports a case 
in which a thrombosis of the superior mesenteric vein extended to the portal, 
splenic and pancreatic veins, in addition to which there was found a partial 
obstruction of the inferior vena cava by an old sclerosed thrombus with col- 
lateral circulation through the left ovarian vein Two of our cases (5 and 
9) showed evidences of associated venous thrombosis, the latter of an ex- 
tensive nature 

Prognosis 

The prognosis depends mainly upon the primary cause This is also 
dependent upon the stage of development of the primary disorder and the 
extent of the thrombosis as well as its acuteness If there is a gradual de- 
velopment, life may carry on for two years or longer In general, however, 
the acuteness of the condition and completeness of occlusion result in death 
shortly after the appearance of the thrombosis This is due to circulatory 
failure because of the extensive loss of blood from the general circulation 
into the trapped splanchnic area Similar results have been obtained experi- 
mentally®^ Donaldson and Stout®® describe thrombosis of the mesenteric 
arteries and of the veins as separate entities Thrombosis of the veins is 
less serious and spontaneous recovery occurs in about half the cases This 
IS because the arterial supply continues, collateral venous channels are uti- 
lized, and the lymphatics remove part of the venous load If early diagnosis 
is made in mesenteric vein thrombosis, recovery is possible Green®® re- 
ports four recovered cases of mesenteric vein thrombosis, following early 
operative interference 

Treatment 

The preventive treatment of portal thrombosis should be directed to an 
early arrest of the underlying disease in an effort to relieve the portal hyper- 
tension and improve the collateral circulation In atrophic cirrhosis this 
would consist of the administration of diuretics (ammonium chloride and 
mercupurm) with salt and fluid restriction for the ascites and edema, a high 
carbohydrate diet (400 grams) because it effects a definite reduction in 
fibrinogen,'*® with insulin (5 units increasing to 15 units three times daily) 
for increased liver nutrition, liver extract, high vitamin intake (especially 
vitamin B complex), and bland foods if esophageal varices exist Greene®® 
recommends the use of high protein diets to combat tlie hypoproteinemia and 
the transfusion of ascitic fluids when tire protein content is high in selected 
cases The etiological cause of the cirrhosis must be removed (alcohol, 
arsenic, and poisons), or treated (syphilis, malaria, hyperthyroidism, tu- 
berculosis, and diolelitliiasis) Splenic anemia and Banti's syndrome neces- 
sitate the removal of the spleen 

Chronic thrombosis of the portal system is usually uninfluenced by 
treatment Ligation of the great collateral veins should be avoided in 
splenic thrombosis because “^frequently fatal gastric hemorrhage follow s 
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Talma’s operation or some modification thereof should be attempted instead 
Splenectomy is contraindicated regardless of the size of the spleen because 
of postoperative thrombocythemia, slowing of circulation, and embolization 
Occasionally tapping may be necessary to relieve the ascites Resection of 
the gangrenous gut is, of course, imperative in mesenteric thrombosis 
Green and Curiy and Backus “ report cases successfully operated upon 
Transfusion is vital in massive hemorrhage Among the newer drugs, Lurz 
and Klingen®* have advocated the use of metiazol and quinine but obtained 
variable results Adovern, a glucoside of adonis vernalis, has been em- 
ployed by Mylenbusch From abundant experimental and clinical use, it 
has been shown that heparin will prevent thrombosis in the systemic circula- 
tion Gordon and MacKenzie®® showed clinically and experimentally with 
dogs that it can be of great use in pi eventing thrombosis of the portal vein 
following splenectomy and especially following resection of the bowel for 
mesenteric thrombosis Hepaiin is given intravenously in sufficient quan- 
tity to raise the clotting time to about 15 minutes Frequent intravenous 
injections of sodium citrate have been employed 

Conclusions 

1 The importance of portal system thrombosis occurring with the portal 
hypertension syndrome is stressed 

2 The responsibility of different factors, acting singly or in combination 
in the production of portal thrombosis, is considered 

3 The incidence, symptomatology, associated venous thiombosis, prog- 
nosis, and treatment are reviewed 

4 Ten autopsied or operated cases of portal system thrombosis asso- 
ciated with portal hypertension are described, nine due to atrophic cirrhosis 
and one due to Banti’s syndrome 
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A DIAGNOSTIC SIGN OF SPONTANEOUS INTER- 
STITIAL EMPHYSEMA OF THE MEDIAS- 
TINUM; CASE REPORTS* 

By Robert J Griffin, M D , Lexington, Kentucky 

In our expeiience with the male student body at the University of Ken- 
tucky, the incidence of spontaneous (idiopathic) pneumothorax is about one 
case per year per 1000 male students ^ In one of the cases previously re- 
ported, a “popping” or “crunching” sound was heard over the precordium 
which was audible to the patient Of four cases of spontaneous pneumo- 
tliorax observed by the author since this paper was written, three presented 
this phenomenon Hamman " has observed this sign and feels that it is 
pathognomonic of mediastinal emphysema, a step in the occurrence of spon- 
taneous pneumotliorax So few simple physical signs are absolutely diag- 
nostic tliat any one such should receive sufficient study to establish or dis- 
credit its value With this thought m mind the following case reports are 
presented 


Case Reports 

Case 1 L M , aged IS, male, white, college student, was first seen October 25, 
1940 The evening before, while sitting m his room studying, he experienced a 
sharp pain in tlie region of his heart The pain was not severe but continued without 
relief There was some diflSculty in breathing Physical examination showed some 
suppression of breath sounds on the left side Roentgen-ray confirmed the diagnosis 
of spontaneous pneumotliorax on the left side, with the lung separated from the chest 
wall by about 3 cm There was a small amount of fluid at the base On October 28, 
1940, the patient was still quite uncomfortable, with pain and a sense of something 
shifting in his chest when changing his position He became conscious of a 
“crunching” sound in his chest This was audible through the stethoscope of the 
exanuner On October 29, 1940, pain developed in the lower thoracic region 
posteriorly, and later shifted to his upper abdomen There was an area of tympany 
in his left upper abdomen, pressure over which gave him considerable pain This 
was interpreted as probably being a collection of retroperitoneal air This pain sub- 
sided October 31, 1940 The snapping sound over the precordium was still faintly 
audible November 4, 1940, although a roentgen-ray at this time showed that con- 
siderable expansion had taken place The fluid had been absorbed Recovery was 
prompt and uneventful 

Case 2 PH, aged 20, male, white, college student, was seen by the writer 
with Dr J S Chambers, with diagnosis of spontaneous pneumotliorax On Novem- 
ber 14, 1940, the patient was working m the University printing office He was 
engaged m handling type sets which weighed about two pounds each The pain in 
the left side of his chest came on suddenly and persisted He was aware of a faint 
"popping” or "crackling" sound in his chest This was readily heard witli the stetho- 
scope Roentgen-ray confirmed the diagnosis of spontaneous pneumothorax with 
partial collapse of the left lung There was a very small amount of fluid present On 
November 22, 1940, he still had slight pain Haraman’s sign was still present 

* Received for publication July 22, 1941 
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Roentgen-ray showed partial absorption of the air There was no sign of fluid 
Recovery was uneventful The patient related that he had had similar attacks in 1936 

and 1937, but no roentgenogram was made 

Case 3 H B , aged 18, male, white, candidate for admission to the University 
of Kentucky On February 5, 1941, while doing a routine physical examination on 
this prospective student, which is required of all entering freshmen, the writer heard 
rather faint but characteristic “crunching” sounds over the precordium This was 
heard with the patient sitting or supine He himself had not heard these sounds 
Furtlier examination revealed signs of a partial pneumothorax on the left side He 
was told that he had a partially collapsed lung from pneumothorax, and the following 
history was obtained On February 2, 1941, while playing trombone with a dance 
orchestra, he experienced a sudden sharp pain m tlie left side of his chest It was 
difficult for him to continue playing , and the pain was worse when he went home A 
physician was called who told him that he had intercostal neuralgia 

Roentgen-ray of his chest confirmed the diagnosis Recoveiy was uneventful 

Discussion 

Two of the above patients had experienced a lecent cold They were 
all tall and moderately underweight This observation may not be signifi- 
cant, but the tall, thin body type has been predominant m our cases 

The mechanism of Hamman’s sign is probably the presence of bubbles 
of interstitial emphysema overlying the pericardium as suggested by Ham- 
man That concurrent interstitial emphysema is common with many cases 
of spontaneous pneumothorax, and indeed a step m the mechanism, is borne 
out experimentally by Mackhn,® by the author and associates,^ and by 
others ^ 

As far as I am aware, all the reported cases showing Hamman’s sign 
have had pneumothorax of the left side ® If the sounds were produced 
simply by air m the pleural space, then it should have been observed fre- 
quently in the routine of therapeutic pneumothorax 

The sound, if not loud, might be mistaken for noise produced by the 
rubbing of the stethoscope bell over the skin, or the rubbing of the stetho- 
scope tubing together I feel that the description previously given of rub- 
bing two inflated rubber balloons together, or pinching an inflated balloon 
and allowing the fingers to slip over the surface ^ is a good description of 
the sounds heard 

Summary and Conclusions 

Three cases of spontaneous pneumothorax of the left side were observed, 
each of which presented the peculiar crackling sounds referred to as Ham- 
man’s sign 

One case gave signs and symptoms suggesting retroperitoneal air, which 
IS a common finding in animals in which over inflation pneumothorax has 
been produced experimentally 

The peculiar crackling sounds heard in the chest, as described, are prob- 
ably pathognomonic of mediastinal emphysema, which is a step in the 
mechanism of some cases of spontaneous pneumothorax 
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THE OCCURRENCE OF PERIPHERAL FACIAL 
PARALYSIS IN HYPERTENSIVE 
VASCULAR DISEASE ‘ 

By Harold R Merwarth, M D , F A C P , Brooklyn, Neiv York 

Although paialysis of the peripheral portion of the facial nerve is a 
very common disorder, its occurrence as a result of localized compressive 
bleeding in hypertensive vascular disease has been regarded as rare 
Whereas hemorihage into the facial aqueduct as a cause of facial palsy was 
recognized by earlier observers, their pathological findings and opinions 
have been ignored recently m the tabulated causal classifications of facial 
paralysis 

Since 1925, 468 cases of facial paralysis peripheral m location have been 
observed Eighteen of this number were myoclonic facial palsies Al- 
though the ultimate picture of myoclonic paralysis resembles that of the con- 
tractured state of a peripheral facial palsy, the dubious nature of its cause 
hardly warrants its inclusion among the peripheral facial palsies Of the 
450 remaining cases 329 belonged to the group originally described by Bell 
namely a paralysis of undetermined origin, but probably a Fallopian neuritis 
Twenty-four cases have been studied in which paralysis of the facial nerve 
was associated with hypertensive vascular disease, and 16 of this hyper- 
tensive group presented a certain constancy of onset which warrants setting 
them apart on the etiologic basis of paralysis resulting from hemorrhagic 
compression within the facial aqueduct 

Review of Literature 

Moxon ^ in 1869 reported the pathological examination of a patient suf- 
fering from a peripheral facial palsy in association with hypertension, and 
noted the following changes “This specimen consists of part of the right * 
temporal bone, with the horizontal part of the canal of the facial nerve ex- 
posed At the point of junction of the Vidian nerve with the facial, an 
effusion of blood is found extending as far as the tympanum, it is dark and 
partly clotted, the Vidian nerve will be seen passing into it (that nerve is 
supported by a white bristle) The facial nerve, followed up to it, is found 
to be scarcely traceable further, being lost in the clot It is probable that this 
effusion of blood is of the same nature as those common effusions of blood 
into the retina with which all are familiar And m this light the case is inter- 
esting as a singular example of the origin of a complaint which is usually 
local from a general or constitutional disease “ In his report Moxon stated 
that a similar type of case was observed by Romberg 

♦Read before tlie Brooklyn Neurological Society January 28, 1941 Received for pub- 
lication August 8, 1941 
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Gowers " stated that “hemorrhage into the nerve sheath or Fallopian 
canal is a lare cause Fracture of the skull has been thought to cause facial 
paralysis by this mechanism, but the nerve can scarcely escape direct damage 
from an injury causing hemorrhage There are cases in which facial 
paralysis comes on in a few minutes and is at once complete, and in which 
there is no indication of any central disease Such cases, of which I have 
seen two, can hardly be otherwise explained than by the assumption of a 
hemorrhage into the Fallopian canal, at once arresting, by its pressure, the 
conducting power of the fibres This is not altogether hypothetical , hemor- 
rhage into the canal has been found after death ” Oppenheim ® mentioned 
briefly that “hemorrhage in the aqueduct of Fallopius gives rise to paralysis ” 
This statement was made m connection with trauma, and it is not clear 
whether Oppenheim referred to spontaneous arterial rupture within the facial 
canal In a series of 81 cases of mahgnant hypertension Keith et al ^ ob- 
served that “paralysis of a single nerve was rare, that of the facial nerve 
occurring twice, and of the abducens once ’’ In one case, a girl of 15 years, 
with a blood pressure of 280 mm Hg systolic and 150 mm Hg diastolic, de- 
veloped a peripheral paralysis after physical exertion Amberg ® noted two 
other cases in children 

Etienne May ® presented two cases of chronic nephritis in the course of 
which facial paralysis developed, and proposed the possibility of either 
syphilis or a neurogenic virus acting on the nerve, or the concurrence of 
nephropathy and superadded inflammation of the middle ear The onset 
in the first of May’s cases came on suddenly without prodromal symptoms, in 
a young individual with chronic nephritis The second of May’s cases, how- 
ever, despite the associated hypertension, was unusual m that four attacks of 
facial paralysis occurred, each attack characterized by extreme pain within 
the ear and behind the ear at the attachment of the sternomastoid muscle, 
which developed several days before the onset of paralysis In this second 
case an inflammatory agent seemed to bp the likely cause of the paralysis 

In refutation of the deductions of E May, Monier-Vinard and P Puech ^ 
published a further case with pathological proof of the production of a facial 
paralysis by hemorrhagic compression within the facial aqueduct 

This patient, C B , a soldier, aged 21, developed chronic nephritis, char- 
acterized by headaches, general malaise, and edema Frequent nosebleeds 
and amblyopia caused by albuminuric retinitis developed Continuous tin- 
nitus occurred A sudden right peripheral facial paralysis ensued There 
was no report of retroaural pain or perversion of taste The blood pressure 
was 210 mm Hg systolic and 120 mm Hg diastolic 

Patliological examination was reported as follows “The petrous pyramid 
was removed with care There was no inflammation of the middle ear 
Examination of the medulla showed no lesion at the level of the nucleus of 
the facial nerve Sections of the mtrapetrous portion of the facial canal 
made after decalcification of bone showed that a hemorrhage had occurred in 
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the bony facial canal There was no trace of inflammation in the facial 

iierve ” . , r 1 

The authors concluded that a facial paralysis m the course of chronic 

nephritis was not of necessity due to early or superadded infection but more 
likely was the consequence of a local vascular rupture similar to that produced 
with greater frequency in the nose, retinae, and biam 

Griffith® called attention to the possibility of hemorrhage within the 
aqueductus Fallopii as an eUologic factor m producing a peripheral facial 
palsy, and described m detail the development of one case of right peripheral 
paralysis in malignant hypertension In this case, however, the onset was 
characterized by a “sharp, stabbing pain over the mastoid process behind the 
right ear,” which lasted two days before facial palsy was noticed on the 
right on arising in the morning Despite the existence of hypertension, the 
blood pressure being 270 mm Hg systolic and 160 mm diastolic, considerable 
doubt IS thrown on the possibility of hemorrhage as a causative factor because 
of the occurrence of pain for two days prior to the onset of paralysis No 
pathological report was obtained in this case 

Recently this very problem was discussed by Gallavardm ® who failed to 
note the above earlier pathological observations of Moxon, and of Monier- 
Vmard and Puech He stated that since both hypertension and peripheral 
facial ipalsies are common disorders, the mere occurrence of a facial paralysis 
in hypertensive individuals is no proof of a hemorrhagic causal factor 
Seven cases were presented, all of which revealed none of the characteristics 
commonly found in the usual Bell’s palsy There was no retroaural pain 
nor perversion of taste All seven cases were sudden in onset The con- 
clusion was drawn that more reports of this nature would have to be pub- 
lished, possibly referring to pathological proof of the possibility of its 
occurrence 

If Gallavardm had been aware of the two autopsied cases of proved intra- 
fallopian hemorrhage, he would not have been so skeptical of postulating 
hemorrhage as a cause of peripheral’ facial paralysis 

Case Reports 

Case 1 J D , male, aged 54, on April 20, 1930, developed a left facial palsy 
overnight, noticed after a night’s sleep There were no associated symptoms Two 
months previously buzzing in the left ear was first noticed which occurred periodi- 
cally and had become worse lately There was a left peripheral facial paralysis The 
blood pressure was 206 mm Hg systolic and 100 mm Hg diastolic 

Case 2 R M , female, aged 10, was admitted because of headaches, impairment 
of vision, in September 1937 There was a right peripheral facial paralysis 
Bilateral choked discs of an advanced degree were found The blood pressure was 
268 mm Hg systolic and 140 mm Hg diastolic 

Case 3 M K , female, aged 54, was admitted to the hospital because of a 
paralysis of the right face Three weeks previously the patient experienced a mild 
cold Six days before admission the right face suddenly became paralyzed There 
were no other complaints On examination there was a complete right peripheral 
facial palsy The blood pressure was 248 mm Hg systolic and 120 mm Hg diastolic 
Marked cardiac hypertrophy and evidences of peripheral vascular disease were found 
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Case' 4 M M, female, aged 65, was admitted to the hospital in May 1927 with 
a complaint of dizziness and headaches The blood pressure readings were systolic in 
mm Hg 236, 216, 248, and diastolic 120, all readings In August 1927 she was seen 
because of a facial paralysis of sudden onset seven weeks previously There were 
no otlier symptoms or findings except a blood pressure of 210 mm Hg systolic and 
US mm diastolic 

Case 5 L L , female, aged 73, was admitted because of a right peripheral facial 
paralysis Blood pressure was ISO mm Hg systolic and 120 mm Hg diastolic At 
onset tlie patient had tinnitus in the right ear She recovered 

Case 6 E B , female, aged 53, was seized with a severe pain about the right eye 
in May 1930 She had a feeling of numbness, felt dizzy, and was quite apprehensive 
For two days she had a very severe headache She fdt numb about the nose and 
moutli There was no disturbance of taste Right peripheral facial paralysis was 
complete The blood pressure was 230 mm Hg systolic and 130 mm diastolic The 
patient recovered from tlie paralysis 

Case 7 G S , female, aged 42, was treated for nephritis The left side of her 
face felt numb when her hair was brushed A left peripheral facial paralysis was 
noted, without other complaints The blood pressure was 235 mm Hg systolic and 
140 mm Hg diastolic 

Case 8 A E, female, aged 51, in 1930 noticed sudden weakness of the right 
face, the left face felt as if drawn to the left There were no other symptoms The 
blood pressure was 210 mm Hg systolic The patient stated that there had been 
three other attacks of the same nature 

Case 9 A F, female, aged 57, was recovering from a right hemiplegia Six 
months following this she developed a sudden paralysis of the left face The blood 
pressure was 190 mm Hg systolic and 120 mm Hg diastolic The left face recovered, 
at which time the residual supranuclear facial palsy on the right, by contrast, was 
much more marked 

Case 10 ML, whose blood pressure was 200 mm Hg systolic, developed a 
sudden paralysis of the right face There were no other symptoms 

Case 11 A P , male, aged 64 Twenty-five years previously a right peripheral 
facial paralysis occurred In October 1937 a left peripheral paralysis very sudden in 
onset occurred The previously paralyzed face was slightly contractured The blood 
pressure was 180 mm Hg systolic and 100 mm Hg diastolic 

Case 12 J L , female, aged 50, had been treated for high blood pressure for 
seven years In 'February 1940 she felt sleepy and took a nap On awakening she 
discovered the paralysis of the left face Left face felt swollen, and there was a 
bruised feeling in tlie left cheek Taste was not disturbed There was a complete 
left peripheral facial paralysis The blood pressure was 238 mm Hg systolic and 134 
mm diastolic, 225 mm Hg systolic and 130 mm diastolic 

Case 13 B Z , male, aged 49, was examined on November 12, 1935, because of a 
left facial paralysis, which had developed suddenly six weeks previously There were 
no subjective or objective taste disturbances One year previously a weakness of tlie 
right arm occurred with fairly prompt recovery A complete left peripheral facial 
paralysis was found The blood pressure was 270 mm Hg systolic and 150 mm Hg 
diastolic The patient died six montlis later of a cerebral hemorrhage No post- 
mortem examination was obtained 

Case 14 IS, female, aged 60, was suddenly seized with a paralysis of tlie left 
face There were no other symptoms Physical examination revealed a complete 
left facial paralysis The systolic blood pressure was 210 mm Hg 

Case 15 M D , female, aged 48, stated that she was aware of her high blood 
pressure, and that she had had a stroke on the left side from which she had recovered 
She came to the hospital feeling that she had had another stroke because of the sud- 
den onset of iveakness of tlie right face Her face felt swollen There was no pain 
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There was no subjective loss of taste Objectively taste was lost Blood pressure 
was 200 mm Hg systolic and 120 mm diastolic 

Case 16 J M , male, aged 59, a hospital employee working in the ice plant, was 
known to be hypei tensive He suffered fiom hypertensive heart disease Preceding 
the sudden onset of the facial paralysis m August 1937 he had not felt well for a four 
day period The blood pressure ranged from 160 mm Hg systolic and 100 mm 
diastolic to 200 mm systolic and 105 mm diastolic There weie no other associated 
symptoms There was no pain nor perversion of taste The paralysis disappeared 
In 1937 his blood pressure reading was 240 mm Hg systolic and 138 mm diastolic 


Table I 

Age of Onset (Hypertensive Group) Decades * 



5th 

5th 

7th 

8th 

Total 

Female 

4 

6 

2 

1 

14 

17 

Male 

1 

2 



3 


* One child (girl) at 10 years 


Age of Onset (Inflammatory Group) Decades * 



1st 

2nd 

3rd 

4th 

Sth 

6th 

7th 

sth 

Female 

11 

31 

33 

30 

29 

11 

s 


Male 

9 

21 

38 

28 

IS 

19 

7 

1 


* One male @ 84, three males over 70 


Comment 

In the 16 cases the ages varied from 10 to 73 years (table 1) Except 
for the occurrence of one case in a child of 10 years with malignant hyper- 
tension, all cases, as might be anticipated, developed after 40 years of age 
In contrast, 68 per cent of inflammatory facial paralysis occurs before 40 
years of age Peculiarly, 11 of the 16 patients (73 per cent) were females, 
whereas in the acute rheumatic type only 56 per cent were of this sex Al- 
though a story of exposure to cold, sleeping in a draught, may be obtained in 
the so-called “refrigeration” facial paralysis, no such story is dieted in the 
hypertensive group, although one patient suffering from hypertensive heart 
disease was employed as an ice man With the exception of his complaint the 
victim of the usual Bell’s palsy is invariably a well person, whereas by contrast 
the patient suffering from hypertensive facial paralysis presents other physi- 
cal evidences of vascular disease aside from the hypertension 

The average systolic pressure was 218 mm Hg, ranging from 150 to 270’ 
mm Hg, the average diastolic pressure was 124 mm Hg, ranging from 
100 to 150 mm Hg In all cases the onset of the paralysis was sudden In 
no case was there pre- or post-auricular pain or perverted sensation of taste 
The associated symptoms which occurred could readily be explained on the 
basis of hypertensive vascular disease such as attacks of vertigo, periodic tin- 
nitus, headache and impairment of vision Three of the patients had had 
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previous cerebral vascular rupture, resulting in paralytic disturbances with 
recovery, and one other patient died as tlie result of cerebral hemorrhage, 
but postmortem examination was refused Thiee previous attacks of facial 
paralysis were noted by one patient, with fairly prompt recovery One 
patient experienced, 25 years previously, a typical Bell’s palsy of the opposite 
facial nerve Recurrences of facial paralysis are fairly common, being 5 7 
per cent from all causes Rnd 64 per cent in the acute rheumatic or Bell’s 
type 

The following cases, despite the coexisting hypertension, are more 
properly listed as a “Bell’s palsy’’ The preceding symptoms of perverted 
taste, gradually developing weakness, and existence of pain are very common 
in the acute infectious, “rheumatic’’ or “refrigeration’’ type of peripheral 
facial paralysis Where these symptoms precede the onset of paralysis and 
are severe, the case cannot be considered to be caused by hemorrhage 

Case Reports 

Case 1 H H, female, aged 48, felt mild pain behind the left ear on October 
27, 1937 On October 30 the facial paralysis was noted about the mouth, and a sense 
of fullness in the left ear Blood pressure at this time was 190 mm Hg systolic and 
128 mm Hg diastolic 

Case 2 AH, female, aged 54, developed severe pains back of the neck and the 
right shoulder Four hours after onset the right eye could not be closed The right 
face was completely paralyzed the following morning A brassy taste in the mouth 
was noted before the facial paralysis developed Sense of taste was lost The patient 
was very sensitive to loud sounds One month previously a severe headadie on 
arising, lasting several hours, was noted The blood pressure was 210 mm Hg 
systolic at this time 

Case 3 MM, female, aged 45, was known to have had a high blood pressure 
for two years On April 5, 1938, she complained of pain over the right mastoid 
She thought she was getting an earache and was advised by the family physician to 
rub olive oil on it The paralysis of the right side of the face came on suddenly 
There was a severe disturbance of taste, like acid or aluminum There was a complete 
right peripheral facial paralysis Taste was lost on the right half of the tongue The 
blood pressure was 240 mm Hg systolic and 144 mm diastolic 

Case 4 EC, female, aged 50, had been a known hypertensive for years Blood 
pressure was 164 mm Hg systolic and 114 mm diastolic, for which she was receiving 
treatment On June 7, 1940, pain developed behind the right ear The next day the 
left face suddenly became paralyzed There was no subjective or tested loss of 
taste Blood pressure at this time was 160 mm Hg systolic and 120 mm diastolic 

Case 5 M D , male, aged 28, in August 1939 after sleeping at night witli all 
windows open, awakened with a paralysis of the right face Food tasted differently 
on tlie right side The right ear seemed much more sensitive to sound The patient 
had been treated for kidney trouble After the onset there was slight pain over the 
right forehead, cheek, and behind tlie right ear There was a complete right peripheral 
facial paralysis Blood pressure was 190 mm Hg systolic and 140 mni diastolic 

Case 6 C B , female, aged 58, on August 23, 1938, noticed a paralysis of the 
right half of the face on awakening in the morning The patient complained of a 
loss of taste on the right half of the tongue No pain was noticed There was a 
complete right peripheral facial paralysis Sugar was tasted on the left but not on 
the right half of the tongue The blood pressure was 170 mni Hg systolic and 104 
mm diastolic Advanced retinal arteriosclerosis was present 
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Comment 

Despite the coexistence of hypertension, the symptoms of preexisting 
postauricular pain, subjective perversion of taste, objective loss of taste, 
gradual development of facial paralysis are found to occur much more fre- 
quently in the common Bell’s palsy, “refrigeration” or “rheumatic” type of 
facial paralysis, and the above six cases are so regarded 

Discussion 

An isolated facial palsy, sudden in onset, possessing all of the charac- 
teristics of a paralysis of true peripheral origin would seemingly not be con- 
fused with a supratentorial lesion Even if there should be exception to the 
traditional anatomic concept of bilateial cortical innervation of the occipito 
frontalis muscle, it is inconceivable that a hemorrhagic insult in a known 
hypertensive individual should be disci eetly limited to the cortical facial 
center The same reason applies to the pseudoperipheral facial paralysis of 
Friedman, as neighborhood signs should invariably be present 

Similarly, in the brain stem vascular damage sufficient to produce a com- 
plete peripheral facial palsy should be associated with a sixth cranial nerve 
palsy and involvement of the adjacent descending and ascending long tracts, 
assuming the patient survives bleeding in this location Because of the 
not unusual occurrence of an abducens palsy in hypertensive vascular disease, 
explained by pressure from crossing arteries, there exists the theoretical con- 
sideration of a similar aneurysmoid disturbance of the mteinal auditory m 
the cerebellopontine angle The evidence would indicate that instead of the 
production of a facial paralysis, the nerve is likely to be relatively undisturbed 
For it is a matter of common observation that seveie dislocation of the facial 
nerve with little or no evidence of paralysis manifested on physical examina- 
tion IS found in instances of tumor of the eighth nerve, and also in distor- 
tions of the accompanying auditory artery in certain occurrences of paroxys- 
mal vertigo However, when a peripheral facial paralysis is observed in 
such situations, there is a story of slow development as well as a severe in- 
volvement of the adjacent eighth nerve Above all it is extremely unlikely 
that the seventh nerve alone would be implicated in this location by com- 
pression by the neighboring vessels On the other hand the two quoted 
cases of proved hemorrhage show that bleeding within the facial aqueduct 
can cause a sudden isolated peripheral facial paralysis 

The blood supply of the internal ear and the Fallopian canal is derived 
from three sources, from the basilar artery by way of the internal auditory 
artery, from the middle meningeal artery by way of the petrosal artery, and 
from the posterior auricular artery through the stylomastoid artery 

The internal auditory artery (a auditiva interna), a long slender 
branch, arises from near the middle of the basilar artery, it accompanies the 
corresponding auditory nerve into the internal auditory meatus and is dis- 
tributed to the internal ear. The stylomastoid artery (a. stylomastoidea) 
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enters the stylomastoid foramen, in relation to the facial nerve, and supplies 
tlie tympanic cavity, mastoid cells and semicircular canals It is carried 
onward in the Fallopian canal to anastomose with the petrosal branch of 
the middle meningeal artery According to Pohtzer^^ this artery, which 
runs practically throughout tlie whole length of the canal, supplies the 
neurilemma of the facial nerve A branch of the middle meningeal artery 
called the petrosal artery (ramus petrosus superficialis) enters the hiatus 
Fallopii (hiatus canahs facialis), supplies the facial nerve (vasa nervorum), 
and anastomoses with the stylomastoid branch of the posterior auricular 
artery 

Hemorrhage from the internal auditory artery is not likely to cause an 
isolated peripheral facial paralysis It is intimately associated with the 
auditory portion of the eighth nerve as it is about to enter the internal 
auditory foramen A vascular accident at this point would not solely com- 
press the facial nerve, but also would induce the picture of spontaneous 
subarachnoid hemorrhage In addition, the interruption of blood supply to 
the internal ear would logically bring about labyrinthine signs and symptoms 

Bleeding from the stylomastoid artery as it courses with the facial nerve 
could compress the trunk of the facial nerve and induce a paralysis Part 
of its course lies below the point at which the chorda tympani nerve joins 
the facial nerve, and since some of the cases of facial paralysis have an 
associated loss of taste on the corresponding half of the tongue, bleeding 
from the artery at its point of entrance would not account for all cases of 
facial paralysis on the basis of hemorrhage 

A likely source of hemorrhage compressing the facial nerve is the petrosal 
artery This vessel enters the upper limits of the facial canal at its con- 
stricted portion Interruption of taste fibers could occur at this locus The 
interference with blood supply from this vessel would also disrupt the cir- 
culation to the facial nerve trunk, supplied by vasa nervorum arising from 
the petrosal artery This concept is supported by the location of the hemor- 
rhage in both Moxon’s case, and that of Monier-Vinard and Puech 

Hemorrhage from or traction on the petrosal artery might possibly be 
the causative factor in producing the peripheral facial paralysis observed 
after operative approach to section of the posterior root The commonly 
accepted theory, first proposed by Alfred Taylor, is that traction on the 
greater superficial petrosal nerve running in the peeled up dura caused swel- 
ling in the geniculate ganglion of the facial nerve The swelling of this 
ganglion in turn compressed tlie adjacent motor trunk of the seventh nerve 
If traction is responsible for the paralysis, is not the more direct connection 
of the meningeal artery with the motor root of the seventh nerve by way of 
the petrosal artery equally responsible, or is it possible that bleeding within 
the facial aqueduct can be produced by traction with subsequent laceration 
of the vessel and bleeding? 

In malignant hypertension bleeding from small arterial twigs is com- 
mon, tlie mam pathologic changes-being in-the-small-arteries and -arterioles 
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Repeated nosebleeds, conjunctival and small retinal hemorrhages are not 
unusual Bleeding from small arterial vessels of slightly greater caliber 
within the facial canal should not meet with scepticism, since there is ade- 
quate postmortem proof of such occurrence 

To postulate hemorrhage as a cause of facial paralysis the onset must be 
sudden, as is true of hemorrhages in vascular rupture elsewhere in the 
nervous system There is no preliminary pain or disturbances of taste 
The patient may have had previous attacks of hemiplegia, or suffered from 
dizzy spells or headaches, or have been treated for existing vascular hyper- 
tension The coexistence of high blood pressure with such onset should 
arouse suspicion of the possibility of aqueductal hemorrhage rather than 
inflammation as the cause of the paralysis 

On the other hand, the occurrence of pain, muscular twitchings, or per- 
verted sense of taste antedating the onset of paralysis indicates a slowly acting 
etiologic agent, probably inflammatory Pam is of varying intensity and of 
varying distribution and is found commonly in ordinary Bell’s palsy Con- 
trary to the expressed opinion its presence is to be regarded as the rule 
rather than the exception In some instances pain is recalled only by direct 
questioning, although in many cases it is volunteered The most common 
site of pain is directly over the mastoid process on the affected side A 
spread to the shoulder, neck and face is noted in some cases If there is 
severe pain within the ear, herpetic facial paralysis of Ramsay Hunt must 
be considered The pain may antedate the paralysis several days or may be 
first perceived at the time of or after the paralysis is first noted Perversion 
of taste, disagreeable at times, precedes the onset of paralysis with a fair 
degree of frequency About m the same proportion are those patients in 
whom taste is found to be lost on testing on the affected side without sub- 
jective awareness Despite the coexistence of hypertension, the presence of 
the above symptoms antedating a paralysis does not favor the hypothesis of 
hemorrhage into the facial aqueduct (table 2) 


Table II 

Contrasting Features 



Bell's Palsy 

Hypertensive 

Age, per cent 

Young adults, 68 per cent before 40 

Higher decades (after 40) 

Perversion of taste 

Present, antedating oaralvsiS 

Absent 

Pam 

Retroaural (common) antedating 
paralysis 

Absent 

Onset 

Recurrence 

Frequently gradual 

Tendency of 6 4 per cent 

Always precipitate 

No recurrence on hypertensive 
basis 

Associated physical 

None 

signs 

Vascular hypertension, ar- 
teriosclerosis 

Significant history 

Absent 

Previous headache, vertigo or 
bleeding elsewhere, brain, 
retinae 
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Conclusion 

Sixteen cases of hypertensive peripheral facial paralysis are presented 
In all cases there was a precipitate onset without antecedent retroaural pain or 
pel version of taste The incidence is 3 7 per cent for all causes of facial 
paralysis 
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HAS A REAL INCREASE IN LUNG CANCER 

BEEN PROVED?'’ 

By Madge Thurlow Macklin, M D , London, Canada 

In the last two decades, an enormous amount of literature has appeared 
on the clinical, pathological and etiological aspects of lung cancer One of 
the most important stimulants to the finding of supposed causes of lung 
cancer m the environment has been its alleged real increase Although not 
all workers have accepted this idea, the majority have consideied that this 
disease has increased in a real way and that the increase cannot be attributed 
wholly to advancing age of the population, to better diagnosis, or to the 
growing interest of the medical profession m the disease The literature 
will not be reviewed, as it has been well covered m such monographs on 
lung cancer as those of Simons and of Fried, among others 

Methods of Measuring “Increase” in a Disease 

Because some of the thinking on the question of increase in lung cancer 
has not been particularly clear, let us go into the matter of what we mean by 
an increase in a disease We have two yardsticks by which we can measure 
“increase” in a disease, and we must be sure of which yardstick we are 
speaking and what each measure is able to tell us about the behavior of a 
disease First, there is the “incidence” yardstick, by which we may detei- 
mine (a) the morbidity rate of a disease, or (b) the mortality rate of a dis- 
ease In some instances these two will differ widely, as for example in 
measles, but in lung cancer the two rates will correspond rather closely 
Second, there is the “latio” yardstick, by which we measure the ratio be- 
tween deaths due to the disease in question and the total number^ of deaths 
It may be that a disease is increasing according to both measures , it may be 
decreasing according to both, it may be increasing by one and decreasing 
by the other , or it may be remaining stationary by one, and either increas- 
ing or decreasing by the other Its incidence in the population usually is 
measured in terms of the number of deaths it causes per 100,000 of the 
population, and unless a small specified age and sex group is being considered 
as the standard, the death rate of a disease may be as much influenced by the 
birth rate, as by the actual number of those dying from the disease In this 
discussion, however, I will assume that when I speak of the incidence rate, 
I am speaking of the death rate not in the entire population but in a small 
limited group of defined age and sex distribution It will also be noted that 
the ratio measure is as much influenced by the behavior of other diseases as 
by the behavior of the disease being studied I will discuss that later 
When I state that a disease is increasing I must define the measure I am 
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using, and must understand just what each measure is able to tell me about 
the behavior of the disease 

For the moment I am going to dispense with the fact that not all dis- 
eases are properly diagnosed I will assume for my illustration that all dis- 
eases occur with equal frequency m all age and sex groups Let us now 
look at figure 1, a Here the white block represents all deaths from dis- 



Fig 1 



eases other than those from x, which we have shown as the black barred 
area All these diseases together we will call y I have chosen to make x 
responsible for 25 per cent of all deaths, y responsible for 75 per cent The 
death rates I have set as 50 per 100,000 for x, and 150 for y In b, c and d 
I have represented three later periods of time than that shown in a, and have 
chosen to make the deaths from the diseases x and y behave differently in 
the three periods In owing to the elimination of infectious diseases to a 
large extent, deaths in die population decrease m proportion to the number 
of those living, so that the death rate from y is now 100 instead of 150, and 
from plus y 150 instead of 200 But the death rate from x has remained 
the same, namely 50 , so that by the incidence yardstick, r is remaining sta- 
tionary By the ratio measure it has mcreased, for it now is responsible 
for 331^ per cent in place of ,25 as in a Although not causing any more 
people 111 the population to die in proportion to those living, it has increased 
in importance as a cause of death, since more of those who die, have to die 
from r than died formerly Its increase has been a relative, but not an 
absolute one 

I will now choose to have x increase absolutely but not relatively In 
rectangle c all deaths have doubled, so that the death rate from y is now 300 
m place of 150 as m a, and from r 100 m place of 50 Twice as many of 
the population are dying as died in a, and twice as many are dying of x as 
died in a But v still continues to be responsible for 25 per cent of the 
deaths in the population 

Finally, as shown in d, x has increased both relatively and absolutely 
The total death rate has increased to 300 in place of 200 as in a, the death 
rate from y has jumped from 150 to 200, and that from x from 50 to 100 
X has increased 100 per cent by the “incidence” yardstick, but has increased 
only 33% per cent by the ratio yardstick Deaths from y, although tliey in- 
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creased absolutely from 150 to 200 in 100,000 of the population, have de- 
creased relatively, having dropped from 75 per cent m a to 66% per cent in d 
Thioughout, I have assumed that all deaths were adequately diagnosed, 
so that none escaped recognition Unfortunately, however, we do not live 
in a world in which this ideal is attained There remains in every disease, 
and particularly in diseases like lung cancer in which the identification tag is 
not displayed externally as it is in scarlet fever or in lip cancer for example, 
an unidentified residue which may be greater numerically than the group of 
cases which aie correctly diagnosed We have no way of knowing the pro- 
portion of the total which the unrecognized group forms If we had it 
would no longer be an unrecognized group. We cannot even hazard a 
guess, for the autopsied group forms an almost negligible part of those that 
are dying, hence, any guess based upon the assumption that this small 
sample is representative of the total population is bound to be erroneous 
We do not know whether the incidence of lung cancer is increasing, the 
most we can do is to observe the fluctuation in the incidence of diagnosed 
lung cancer cases These may be and probably are two quite different 
values 

The Importance of the Unrecognized Cases 

Let us see how diagnosed cases of a disease can increase both relatively 
and absolutely, and in such striking fashion as to convince us that it must 
be a real increase, without there being any increase m the actual cases of 
the disease or alteration in the ratio of total deaths which it causes Of 
course, I must make a purely hypothetical case and I have no way of know- 
ing that this is what actually happens in lung cancer The illustration is 
merely designed to show that with an unchanging incidence of the disease, 
an appearance of increase can be attained In figure 2 are shown three 



ou b c 
Fig 2 


blocks In c, I have represented the proportions of x and y as 10 per cent 
and 90 per cent of the total deaths. This is the true state of affairs in the 
hypothetical population based upon the percentages which would be present 
if all cases were autopsied In & and c are represented two periods of time 
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such as 1900 and 1930, m which for the purposes of illustration I have as- 
sumed that r and y are still causing 10 and 90 per cent of the deaths respec- 
tively, and in which the incidence of the diseases in the population has not 
increased at all, as shown by the total heights of the columns being the same 
as in a But here the accurately diagnosed cases coming to autopsy are 
shown as .r' and y', and it is seen that they do not by any means form the 
majority of the cases of disease m the population I am assuming that I 
know the proportions of umecognized cases in this illustration which, of 
course, is impossible m real life The unrecognized cases of y' are desig- 
nated as y", and of .r' as Now a*' plus .r" equals .r in the first rectangle 
a, and y' plus y" equals y as m o Neither disease has increased either re- 
latively or absolutely in the interval between b and c 

The death rates from the diseases have been set as 10 and 90 per 100,000, 
if all cases were diagnosed at autopsy But because they were not, in b, the 
recognized death rate from y' was 38 per 100,000 in place of 90, and the 
recognized death rate from x' was 2 in place of 10 The deaths due to x^ 
were 5 per cent of all autopsied deaths and from y' were 95 per cent The 
deaths m this period which are designated as x" and y" may have been called 
senility deaths, a dump heap for all deaths in old age in which the physician 
could not make a diagnosis Now m period c, which is later than b, there 
has been improvement in diagnosis, and fewer deaths have gone into the 
miscellaneous heap shown in the upper part of the diagrams b and c, and 
more have moved down into the clear white and the heavily barred areas 
Because the disease x was one which was internal and hard to recognize 
without the modern means of diagnosis, and because y contained a great 
many diseases which were external and m which improvement in diagnosis, 
therefore, had not been so spectacular as in x, the section in c has grown 
faster than y as compared with their values in b That means that less of 
the residue x^' remains at the top of the diagram than was there in b 

The death rate from y' has grown from 38 to 42, and that from x' from 
2 to 8, so there has been a tremendous absolute increase in x' from b to c 
There has been also a relative increase in x’, for whereas it formed but 5 per 
cent of autopsied deaths m b, it now forms 16 per cent m c Y' has also in- 
creased absolutely from 38 to 42 per 100,000, but has decreased relatively, 
dropping from 95 to 84 per cent of all autopsied deaths When we look at 
the top sections of b and c, however, ive find that the sum of the autopsied 
and uhautopsied cases of x and of y form exactly the same percentages as 
m a, and that there has been no increase in either disease in the interval be- 
tween b and c Looking at only the autopsied cases we are convinced that 
the incidence of x has increased both relatively and absolutely 

Now let us apply this hypothetical example to lung cancer We see from 
examining the data culled from the literature on the increase of lung cancer 
that they are of necessity data which relate only to the bottom of diagrams 
b and c, that is, the autopsied cases All those cases which lie at the top of 
these two rectangles in the unknown section x" and y" must of necessity be 
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omitted from their calculations Whether in real life the sum of x* and x" 
of 1900 IS the same as the sum of a*' and .r" in 1930 we have no way of 
knowing, for we do not know the value of x" in either period We cannot 
guess what it is, because the total autopsies are too small a part of all deaths 
to be an adequate sample What observers have been studying is the in- 
crease in recognized lung cancer cases in relation to other foims of recog- 
nized cancer, and they have assumed that their conclusions apply to all cases 
of lung cancer Thus, from evidence such as that contained m the lower 
sections of b and c, labelled x' and y', workers have deduced that they knew 
about X and y as they actually existed in a Simons, for example^ states “It 
IS apparent that the evidence permits of no other conclusions than these 
first, that incidence of the disease has increased both absolutely and rela- 
tively, second, that continued suggestions that such an increase is only ap- 
parent and not real, are rebuked by the facts ” I point out that the evi- 
dence does not permit of such conclusions, at least not to a critical thinker. 
Because we do not know how many general cancer cases lay in the upper 
dotted portions of the rectangle in the earlier period and do not know how 
many he there today, because we cannot even hazard a guess as to how 
many lung cancer cases were in the upper lightly barred area then or how 
many are there now, we are wholly incapable of saying that the incidence of 
lung cancer has increased either relatively or absolutely, or both The most 
that we can say is that diagnosed cases of lung cancer are probably showing 
both a relative and an absolute increase over the diagnosed cases of lung 
cancer one or two decades ago Since no one would be rash enough to 
claim that the small percentage of autopsies performed reflect accurately the 
percentages of various diseases as they occur m the population, either in 
eailier times or now, no one can justifiably state that the data based on 
autopsy statistics indicate trends in incidence of actual lung cancer cases 
Indeed, Wells has said that if one were to judge by autopsy statistics, skin 
cancer would be rare and internal cancers common 

As long as we do not know the data hidden in the upper part of the two 
rectangles, b and c, so long must we refrain from drawing any conclusion as 
to the incidence of lung cancer We must confine our speculations entirely 
to diagnosed lung cancer It may be that the conclusions for the two would 
run parallel, but we have no way of knowing that that is the truth while such 
a negligible portion of the population comes to autopsy, since obtaining an 
autopsy depends so largely upon the eagerness of the attending physician to 
have his diagnosis verified or clarified 

I said a few moments ago that the most we could do was to conclude 
that diagnosed cases of lung cancer were pi obably increasing I used the 
word “probably" advisedly, because the data upon which Simons and many 
other authors base their conclusions have not been adequately analyzed to 
permit of these conclusions being certain even for diagnosed lung cancer 
cases Let us look at some of the most obvious fallacies m the methods em- 
ployed to determine this so-called increase of lung cancer cases, remember- 
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mg always, when I speak of lung cancer, that I mean diagnosed lung cancer 
Any question as to an increased incidence m actual lung cancer cases must 
remain unanswered until such time as autopsies are universal, or almost so, 
with the result that the sample of the population occurring m the autopsy 
group IS so large a percentage of the total population that any conclusions 
drawn from it cannot be far removed from the truth 

Methods Used to Determine Increase in Lung Cancer 

1 Ratio of Lung Cancel Autopsies to Total Autopsies Several means 
of determining the increase of lung cancer have been tried The first was 
the method of ascertaining tlie ratio of lung cancer autopsies to total autopsies 
performed m a single hospital service over a period of years, and the altera- 
tion in that ratio In most of these investigations, a marked increase m 
lung cancer was found The numerous citations dealing with this aspect 
can be found m most of the recent monographs on lung cancer (Fried, 
Simons, etc ) 

Fallacies of the Method It was soon realized, however, that this method 
contained a great many fallacies, the most obvious among them being that 
of possible dissimilarity of age m the two autopsy groups under consideration 
Because of the increasing age of the population m general, it would probably 
be true that the average age of patients coming to autopsy had increased m 
recent years, and since most cases of lung cancer occur m middle age, more 
cases would be likely to be found m the later autopsy groups than m the 
earlier This dissimilarity m age was compensated for to some extent by 
limiting tlie general autopsies to those done on adults only, past the age of 20 
This was not sufficient, however, because lung cancer is not uniformly dis- 
tributed throughout adult life, but increases definitely up to the age of 60, 
and may even increase after that 

A second fallacy inherent in this method of estimating a possible increase 
111 hmg cancer, and one which cannot be compensated for, is that only a small 
fraction of hospital patients come to autopsy m many hospitals, and even if 
tlie autopsy rate be high in the hospitals, only a small fraction of the total 
population m a community comes to autopsy The ratio of lung cancer 
autopsies to total autopsies may, therefore, give no true picture of the actual 
percentages of the population affected with lung cancel m either the earlier 
or later periods, which are the percentages we wish to know 

A third fallacy inherent in this metliod is one which has to do with the 
physician’s desire to verify a diagnosis, or to find a cause of death when 
diagnosis has been impossible If a case is supposedly clear cut, with all 
agreeing on the diagnosis, and if the disease from whicli the patient has been 
supposed^ suffering is one which is common, then the patient is not likely to 
come to autopsy. In tlie earlier years, when a patient had a cough, with 
sputum, fever, loss of weight, etc , the diagnosis of tuberculosis ivas most 
likely to be made Tuberculosis was a common disease There might be 
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no gieat desire on the part of the physician or the family to have an ai# .r" 
to veiify a diagnosis of which everyone felt confident Today, aVi^y 
tubeiculosis would still be the diagnosis in some of these cases, tlvs. fail?pr^o^ 
find tubercle bacilli m the sputum and the realization that lung cancer 
fairly common might lead the physician to ask for an autdpsy to confirm 
his suspicions There might, therefore, be a higher percentage of lung 
cancers found at autopsy today than was formerly the case without lung 
cancer being actually more prevalent now than then ^ 

A fourth fallacy common to all the methods used is that we can not be 
sure that the standard against which we measure the incr^ease of lung cancer 
remains constant As Hill points out m his book on ^j/Iedical Statistics, a 
ratio can be changed by altering the denominator of th^ fraction as well as 
by altering the numerator, a fact which appears to be overlooked by most of 
those who conclude that there can be no doubt that lung cancer has undergone 
a real increase, because it forms so much larger perc'lqiitage of all autopsies, 
or of all cancer autopsies now than it did 20 or 30 year^ ago 

Let us take a very simple illustration of this point ^^In a field there are 
25 horses, 20 of them black, five of them white The ratio of white to 
black IS %o or Vi Now that ratio can be increased in two ways I can put 
more white horses in the field, thus increasing the total number of horses as 
well as the percentage of white horses, or I can take some of the black horses 
out, decreasing the total but increasing the percentage of white horses Thus 
I can add five white horses so that the ratio becomes ^%o or % I can take 
away 10 black horses, and have %o or H The alteration m the denominator 
of a fraction may be responsible for the alteration in the ratio, just as much 
as the alteration in the numerator 

As illustrative of this point, suppose I consider a hypothetical hospital 
witli its autopsy records Thirty years ago there would have been a large 
number of autopsies on cases dying of infectious diseases Today that 
number would be materially lessened Also, although the population in the 
district has doubled in the period of 30 years, the hospital beds may not have 
doubled, so that the number of patients accommodated during each year has 
remained more or less stationary None of the diseases has increased in the 
district, but because there are fewer acutely ill patients from infectious dis- 
eases there are more beds available for the more chronically ill, so that a 
higher proportion of those with such diseases find their way into the hospital, 
and hence into its autopsy records I will set forth these data in a table, 
to show how lung cancer may actually increase by 100 per cent in autopsy 
records, without there being any real increase and with the only explanation 
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being a decrease m some other disease Thus, I am not allowing for age 
change m the population, nor for better diagnosis, nor for more interest in 
the subject of lung cancer, I have merely made beds available for lung 
cancer cases by clearing out the infectious diseases 

Here there was a total of 1000 autopsies in eacli period Because the 
population m the district had doubled, there were twice as many heart 
cases, twice as many cancers, of which lung cancer shared the same per- 
centage each time But lung cancer was 5 per cent of the autopsies in period 
a, and was 10 per cent m period b Here there has been a relative increase in 
lung cancer among the autopsy group, not because more people are actually 
dying of it in proportion to the population, but because fewer people are 
dying of infectious diseases 

A factor which will probably increase the percentage of lung cancers 
to general autopsies, even with age, sex, and all other factors compensated 
for which are capable of being compensated, is the new treatment of pneu- 
monia Many hospital deaths and many autopsies were of pneumonia 
patients Now that specific therapy is materially lessening the death rate 
and hence the probable numbers of autopsies from this cause, lung cancer 
will show an increase, not necessarily because more are dying of lung cancer, 
but because fewer are dying of something else Since the percentage of 
deaths due to different diseases must always total 100, a decrease in any one 
percentage automatically raises all the other percentages, without the actual 
number of deaths being altered at all This is clearly brought out in figure 
1, a and b 

2 Ratio of Lung Cancer Autopsies to All Cancer Autopsies It was 
realized that there were many objections to comparing lung autopsies with 
all autopsies, and hence many writers began to compare the lung cancer autop- 
sies with all cancer autopsies, to see if lung cancer were increasing more 
rapidly than cancer in general 

Fallacies of This Method At the outset it may be said that practically 
all of the objections which can be brought against the first metliod can be 
brought against this one also It is true that there is not likely to be so 
much age shift in the general cancer groups in the two periods compared as 
there might be in general autopsies But the second objection still has force, 
namely, that the proportion in which cancers come to autopsy may be ar 
from representative of the proportions in which they occur in the genera 
population Third, tlie physician may not be anxious to verify a diagnosis 
of breast cancer or of lip cancer which is quite obvious even to the na'e^ 
eye, whereas he may be anxious to have clarified the symptoms o un^ 
cancer in an obscure case The fourth objection, that the standar agains 
whicli we are comparing lung cancer may be a shifting one, is periaps a 
potent as any The denominator of the fraction, namely, cancer au 
may be one that is shifting, altering the value of the ratio, rat ler t lan 
lung cancer is altering 
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a Effect of improved therapy m olher cancers on lung cancer increase 
Because this point is so seldom discussed or even mentioned in the studies 
which deal with the supposed increase m lung cancer, I am going into this a 
little more fully I will construct a hypothetical series to bring out the 
method m which lung cancer can appear to be increasing without actually 
doing so I am not trying to prove that diagnosed lung cancer is not increas- 
ing but am merely asking “Have the data which have been used in support 
of this idea been critically examined to show the real relationships Again 
a and h are the two periods of time under investigation The population 
which IS middle-aged and which might develop any cancer has just doubled 
in that interval Therefore, the finding of twice as many cancers m the 
period b will not indicate any increase in actual percentage of population 
showing cancer I shall assume that I know just how many actual cancer 
cases there were at any time whether they were properly diagnosed or not 
Now I shall put these hypothetical figures into a table 


Period a 


Total population of nuddle aged persons — 1000 


Total no of cancer cases — 100 


Total no recognized — 7S or 7S% 



Gastric ca 

Rectal ca 

Breast 

and 

uterine 

Lung 

Actual number 

No recognized at autopsy 
% of autopsied ca cases in each group 

30 

20 

26 6% 

30 

25 

33 3% 

35 

28 

37 3% 

5 

2 

2 6% 


Total population of middle aged persons — 2000 

Total no of cancer cases — ^200 


Total no recognized — ISO or 75% 


Actual number 

Ca cases proved by autopsy, biopsy or 
surgical specimen 
No coming to autopsy 
Percentage of autopsy cancer cases each 
group 


Gastric ca 

Rectal ca 

Breast 

and 

uterine 

Lung 

60 

60 

70 

10 

40 

50 

56 

4 

24 

30 

32 

4 

26 6% 

33 3% 

35 5% 

4 4% 


mcreased, because 10 per cent of the mtddle-aged population actually has 
cer in each period Also, the actual ratios of gastric, rectal, breast, 
uterine and lung cancers have not changed in the two periods, since there are 
just twice as many of each in the latter period as in the former But I am 
comparing lung cancer autopsies to all cancer autopsies and whereas all the 
histologlially proved cancer cases in the first period were actual autopsy cases, 
m the latter period of time many proved general cancer cases did not get into 
the autopsy records, lUthough 100 per cent of proved lung cancers were 
autopsy cases Therefore, the denominator, cancer autopsies, lias not re- 
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mmned constant in the two periods of time Improvement m therapy has 
occurred and more surgery is undertaken on gastric and rectal cancer cases, 
with the result that a histological diagnosis has been made on surgical speci- 
mens from patients who did not die but recovered If they died, the surgeon, 
being quite satisfied that his clinical diagnosis was correct, since it had been 
verified by the pathologist, did not ask for an autopsy Breast and uterine 
cancer are two types which surgery and roentgen-ray are able to help to a 
very large extent, therefore, quite a number of these would be operated 
upon, a histological diagnosis would be made on the biopsy or surgical speci- 
men, and the patients would survive If they died, the diagnosis was quite 
clear, having been verified by the pathologist, the surgeon’s curiosity would be 
satisfied and there would be even less tendency to ask for autopsies than m the 
cases of the gastric and rectal cancers So, of the 150 proved cancer cases in 
the latter period only 90 actually came to autopsy The lung cancer has been 
kept constant, there are just twice as many of them in a population twice as 
large Since those tliat are finally diagnosed histologically are practically 
all done at autopsy, the number of pioved lung cancers is the same as the 
number coming to autopsy Although lung cancer has not increased in this 
example, eitlier through being diagnosed more often, or through increased 
age of the population, it has shown an increase in the percentage it forms 
of all cancer autopsies, because the denominator of the fraction, namely, 
the percentage of all cancers diagnosed which came to autopsy, has changed 

This is, of course, purely hypothetical, but it serves to illustrate very well 
the point that according to the figures lung cancer increased from 2 6 to 4 4 
per cent in this time, an increase of 69 2 per cent for lung cancer Since the 
percentages of each type of cancer that came to autopsy had not increased at 
all in our example, lung cancer would have been assumed to have shown 
a very marked increase 

b Effect of better diagnosis in all forms of cancel on lung cancer 
increase Now suppose tliat I allow all forms of cancer to show the effects 
of better diagnosis, although we still keep the proportion of different tumors 
the same in tlie two periods Gastric and lung cancers will show a greater 
improvement in diagnosis than rectal, breast and uterine cancers since the 
latter are so obvious in their effects that improvement in diagnosis would not 
have been so great as in the case of gastric and lung cancer In other words, 
I am going to alter the numerator as well as the denominator of the fraction 


Period 6 

Gastric cancer 

Rectal ca 

Breast 

and 

utenne ca 

Lulls ca 

Total 

Actual no cases 

60 

60 

70 


200 

Cases proved by histological 





1 7n 

diagnosis 

50 

53 

60 



Autopsied cases 

40 

33 

30 



Percentage ol each group in 






autopsied cases 

36 3% 

30% 

27 2% 
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Now lung cancers are 6 3 per cent of all cancer autopsies, an increase of 
142 per cent, although all cancer autopsies have increased only 46 6 per cent 
over what they were in period a Surely that should be sufficient proof, say 
those who believe in the great increase in lung cancer, that lung cancer is 
increasing faster than cancer in general, and should silence those unbelievers 
who doubt that lung cancer is actually increasing' And yet, we know that 
lung cancer has not increased one iota in the latter period , it is merely that 
the recognized cases form a higher percentage of the total than they did in 
the earlier period 

c Effect of better diagnosis of lung cancer alone on lung cancer increase 
Of course I can alter the numerator alone, in this hypothetical population, 
and have all the other cases come to autopsy m exactly the same numbers in 
the latter period as in the former, and let lung cancer alone show the benefit 
of increased value in diagnosis What happens then'* There would be, 
under such conditions (table 1, section 2), 40 cases of gastric cancer, SO of 
rectal, 56 of breast and uterine, and seven of lung cancers in our autopsy 
group, in the latter period of time There would still be a great increase of 
diagnosed lung cancer, an increase from 2 6 per cent to 4 6 per cent of all 
cancer autopsies But again, actual lung cancer incidence would be the same 
m the two periods 

I have gone into this at some length, because it must be emphasized that 
when one is attempting to ascertain the behavior of one phenomenon, one 
must be sure that anything with which it is being compared remains standard 
during the time of comparison If the number of gastric, rectal, skin, breast 
or uterine cancers, or any combination of them is shifting their percentages in 
the autopsied cancers during the period under investigation, then any altera- 
tion in the ratio of lung cancer autopsies to total cancer autopsies cannot legi- 
timately be attributed to a rise or fall m the lung cancer cases alone No one 
can go the length of stating that exactly the same proportion of all other 
types of cancers are coming to autopsy today as did 20 or 30 years ago, that 
they are not varying at all, and that all the alteration is due to an overwhelm- 
ing increase m the lung cancer cases We must find out what is happening to 
these other cases as well as to the lung cancer cases 

Thus, the workers who base their conclusions upon the circumstance that 
lung cancer autopsies now form a greater percentage of total cancer autopsies 
than was the case formerly seem to have ignored the following facts (1) 
that now not all verified cancer cases come to autopsy These workers 
should at least include m their denominator all verified cancer cases whether 
the diagnosis was made at autopsy or from biopsy or surgical specimens, (2) 
that alterations m the denominator of the ratio, caused by decreased inci- 
dence of any form of cancer, alter the value of the ratio, without there having 
been any necessary alteration m the lung cancer cases, (3) that improvement 
m the diagnosis of lung cancer may have been and no doubt is much greater 
than IS the case with obvious forms of external cancer, such as lip, and breast, 
or forms which cause obvious symptoms such as rectal or uterine cancer. 
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Therefore, diagnosed lung cancer cases may show a relative and absolute 
increase without altering the incidence of the disease (figure 2 c) 

Alterations m Sex Ratio in Autopsy Cases m the Two Periods The 
matter of sex must be brought up Lung cancer gives evidence of being 
more frequent in the male If all cancer autopsies or if all general autopsies 
varied m their ratio of male to female cases in the two periods under com- 
parison, it would affect the ratio of lung cancer to total cancer cases or to total 
autopsies without there being of necessity any real alteration in the proportion 
of lung cancer cases Let us take an example Suppose that in the first 
period there were 100 cancer autopsies Of these 40 were males and 60 were 
females, because breast and uterine cancer formed such a large part of the 
cancer autopsies of the earlier period Of the 40 males, two had lung cancer, 
an incidence of 5 per cent lung cancer among males In the later period of 
time, owing to the fact that the lives of many women with breast and uterine 
cancer were saved because they were operated upon earlier in the course of 
the disease or treated with radium, and owing to the fact that more males 
were actually coming to autopsy because of National Health Acts and 
Workmen’s Compensation Acts which permitted wage earners to be hos- 
pitalized whereas formerly they were not, in the 200 cancer cases in the later 
period there might be 120 males and 80 females If 5 per cent of male 
cancers were again lung cancers, we would have six lung cancer patients 
These would form 3 per cent of all cancer autopsies, as compared with 2 per 
cent of all cancer autopsies in the first period, an apparent increase of 50 per 
cent in lung cancer cases 

It becomes evident, therefore, that the method of determining whether or 
not lung cancer is increasing, by comparing the percentage of lung cancers 
found among all cancer autopsies in two periods of time is one which is full 
of statistical pitfalls Some of these may be avoided by separating the two 
sexes and determining the increase for each sex separately, and by separating 
the total cancer and lung cancer cases into age groups of 10 or even five year 
periods for determining the increase within each group 

Finally, since many cancer cases now do not come to autopsy because 
they have had temporary or permanent curative treatment, they should be 
added to the autopsy records whenever the diagnosis has been confirmed 
histologically Thus, if m the intervening years between periods a and b 
in our hypothetical hospital there had been placed a large radium and roent- 
gen-ray clinic, so that now many of the skin, breast and uterine cancers were 
cured, it would be most fallacious to compare autopsy records only of the two 
periods Many proved cancer cases would no longer be autopsy cases 

3 Hospital Admissions as Basis for Comparison Because there have 
been criticisms against using all autopsy records in the two periods com- 
pared as the denominator of the fraction and because some authors have 
seen the fallacies which lurk almost inevitably m using even total cancer 
autopsies as the denominator of the fraction, it has been suggested that 
"total hospital admissions” be the basis of comparison Thus a man who 
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•was ill with lung cancel would perhaps be admitted in 1900 to a hospital as 
readily as today, and whether he came to autopsy or not, he would be listed 
m the hospital admissions 

Much the same criticisms hold here Total hospital admissions in an 
early period would contain many young persons; also, the sex distribution in 
the two periods may not be the same As Passey and Holmes point out, in 
the teaching hospitals of England, in which there is not room enough for all 
cases applying for admission and in which selection of cases for admis- 
sion is based partly upon the desirability of the patient as teaching ma- 
terial, such data would be almost useless Forty years ago, a man with 
a chronic cough, blood-streaked sputum, etc, might not be admitted be- 
cause he would be considered a chronic case of tuberculosis, a disease of 
which the students were seeing sufficient, whereas today he would be ad- 
mitted because of the possibility of his having a lung cancer, of which the 
students had seen but few cases Finally, if, as these authors point out, 
a new wing to the hospital has been opened, lung cancer will show an in- 
crease in the hospital records if the wing has been one for medical admis- 
sions of men, it will show a decrease if the wing has been a pediatric, gyne- 
cological, obstetrical or surgical wing, since none of these services would 
draw many lung cancer cases Therefore, to make deductions as to whether 
even diagnosed lung cancer has or has not increased, using its percentage in 
total hospital admissions as a criterion is again a procedure which is likely 
to lead to erroneous conclusions 

If these bases of comparison, namely, total autopsies, total cancer au- 
topsies and total hospital admissions are not trustworthy, what can we use 
to estimate how much diagnosed lung cancer has increased if at all ^ What 
shall we use as our standard of comparison^ It is evident that since we 
are trying to deduce whether there has been any alteration in the ratio of 
diagnosed lung cancer cases m the population who are liable to develop lung 
cancer, the denominator of the fraction should be one which is kept as con- 
stant as possible, otherwise, variations in the ratio cannot be ascribed to 
changes in numerator, or lung cancer cases Now, because sex plays a role, 
in some as yet undetermined manner, we should separate the lung cancer 
cases and the group used for a standard into males and females, and deal 
with the data for the two sexes separately 

Next we should keep the age factor as near constant as possible This 
means that we should determine the ratio of 

lung cancer cases in the males in age groups 30—34 
standard quantity of males in age groups 30—34 

Similar values for males between 35 and 39, 40 and 44, 45 and 49, etc , 
should be determined Since the incidence of diagnosed lung cancer in- 
creases steadily with increasing age, at least up to 60, the age groups should 
be fairly small Thus, to take groups from 40 to 60 for comparison gives 
too wide a range, for in one period most of the persons may have been just 
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over 40, whereas in the second period most of the persons may have been 
nearly 60 

Having thus determined that our standard m the two periods under com- 
parison shall be as near alike in age and sex distribution as possible, what 
shall the standard be^ Hospital admissions, cancer autopsies, total au- 
topsies? We have seen that many other factois influence these, and so 
make the denominators of our fractions vary 

If hospital admissions be used as the standard of comparison, then it 
should not be all hospital admissions, but should be admissions separated into 
male and female groups, and further separated into age groups of five year 
periods This will eliminate the most obvious and most easily corrected 
errors, but because hospital admissions are not representative samples of the 
community and because they are varying samples at different periods of 
time, such a comparison still does not give us unequivocal answers 

If total autopsies be used as the standard of comparison, at least correc- 
tion should be made for sex and age groups, as outlined above Here the 
sample is even less representative than was the hospital sample, and the dif- 
ferent diseases represented in the autopsy group are subject to more factors 
of selectivity than are the patients coming for admission to the wards 

If total proved cancer cases are used as the standard, rather than total 
cancer autopsies, this would eliminate the criticism that biopsy and surgical 
specimens weie being ignored in the later period, but even here the percent- 
age of different cancers will vary m the two periods If a large radium and 
roentgen-ray department has been established in the interim, skin, breast and 
uterine cancers will have been dealt with in excess proportion in the latter 
period, and we cannot be certain that our standard has remained unchanged 
We shall be nearer to the truth, however, if we observe the above rules in 
determining the increase in lung cancer 

There are two factors whicli seem to have been overlooked by many 
workers in all the methods used for determining lung cancer increase ( 1 ) 
The space available in hospitals may not have increased in proportion to the 
population, therefore, the degree of selection m admission to the hospital in 
the first place largely influences the type of patient who ultimately comes to 
autopsy, apart from the selection acting on the patients after they get into 
the hospital (2) The addition of one or two lung cancer cases to the num- 
ber of this group alters the total of lung cancer cases tremendously, whereas 
the addition of the same number to the large number of cases being used as 
the standard alters that but little For example, if we have 1000 general 
cancer autopsies in 1900, and 500 of these were in the gastrointestinal tract, 
the addition of five cases to this group would alter the percentage but little, 
changing it only from 50 to 50 5 per cent But if we have five cases of 
lung cancer in this group to begin with, and add another five in a later 
period, we have doubled the percentage of lung cancer Because of the \ery 
smallness in number of lung cancer cases in earlier periods, this particular 
type of cancer was in a strategic position to show a much higher rate of in- 
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crease with a little improvement in diagnosis than was almost any other 
cancer Quite apart from any environmental factors causing its increase, 
its scarcity m the autopsy cases made it almost inevitable that unless all cases 
had previously been recognized, it was due to show a greater increase than 
were other forms of cancer 

As we are dealing with diagnosed lung cancer cases m either period of 
time, we should come nearer to a correct estimate of the increase in diag- 
nosed cases if we were to use as our basis of comparison simply the popula- 
tion of a specified age and sex group m the period under discussion Thus, 
if all hospitals m the United States or m a single state, or in Canada, or in 
England, were to send m a list of verified lung cancer cases for 1910, or for 
some year in which a census was taken, and if then the death rate from lung 
cancer per 100,000 for each five year age group of males and females were 
calculated and compared with similar figures for the year 1930 in the same 
country, we could see just how much diagnosed lung cancer cases were in- 
creasing, with some assurance that our standard of comparison was remain- 
ing stable The separation into sex and age groups would compensate for 
any changes in the population, and we would not be comparing lung cancer / I 
cases with a standard that was fluctuating under as many variables as is the ^ 
case with hospital admissions and autopsy records Since we would be 
using verified lung cancer cases in each instance, our diagnosis would be as 
accurate as the fashion of diagnosis at the time would allow, and our stand- 
ard would be much more stable than any other used The numbers would 
be larger, and hence chance variations in different hospitals minimized We 
still would not have found whether lung cancer had increased, but would 
find to what extent diagnosed lung cancer was increasing in men from the 
age of SO to 55, or from 55 to 60 We should find the same facts for 
women of all age groups, and we would have only two possible variables 
wit which to deal in our final analysis ( 1 ) a possible percentage of the in- 
crease as due to actual inciease, and (2) an unknown percentage of the in- 
crease due to more accurate diagnosis 

Even with these corrections we would probably find an increase in lung 
cancer, but I doubt if it would be nearly as large as most of the authors have 
^ ^ ^ z' 1 ^ expect that lung cancer would show an increase for two rea- 

sons . ( ) We cannot deny that the medical profession is much more alive 
to the possibility of there being such a condition than it was several decades 
ago, so that there is an undetermined increment of increase due to better 
diagnosis, even after age and sex have been compensated for (2) People 
are not dying in middle-age today in as great numbers of tuberculosis, pneu- 
monia etc , as they did 30 years ago Therefore, since they must die of 
something and since they are not being allowed to die of diseases that are 
amenable to modern treatment, they die of diseases over which as yet we 
have no control Therefore, lung cancer, m common with other diseases 
for \\ Inch there has been practically no improvement in therapy, shows an 
actual increase and will continue to increase until the reduction in deaths 
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fiom the othei diseases ceases, oi until impioved suigery saves many inoie 
lung cancer patients from dying of their disease 

Probably, howe\er, there will not be found such an exti aordinary iii- 
ciease of lung cancer as has been assumed to have occuiied, an mciease that 
has been held to be too gieat to be accounted foi by these two factois of im- 
proved diagnosis and prevention of deaths due to othei causes, always as- 
suming that w'e have corrected for sex and age The various attempts to 
find in the environment some explanation of this extraordinary increase in 
lung cancel will probably be futile, because we will probably find that theie 
has been no such extraoi dinary increase It is to be hoped that before many 
more environmental factors are advanced as causes of the mciease m lung 
cancer, w orkers wall more adequately control their studies to prove the great 
increase fiist, and hunt for the environmental factois aftenvaid 

Summary 

Lung cancer has been stated to be inci easing far faster than cancel in 
geneial has inci eased, because it has formed an increasingly larger peicent- 
age of total cancer autopsies This paper points out some of the fallacies 
contained in such statements, and the suggestion is made that those w^ho have 
large autopsy records of cancer in general and of lung cancer reexamine 
their material, and use the following methods to eliminate the most obvious 
sources of error in their material, methods which have been practically com- 
pletely Ignored in the study of this question 

1 Sepal ate the lung cancer cases, as well as the gioiip which is being 
used as the standaid of comparison, into tw'o gioups accoiding to the sex 
of the patients 

2 Separate these gioups fuither into gioups of not moie than five yeai 
peiiods, thus comparing males of ages 30-34 who have lung cancer with 
males of 30-34 in the standaid gioup This will to a large extent eliminate 
criticisms that age and sex distiibution aie not the same m the periods nndei 
discussion 

3 If total cancer cases aie still selected as the basis of comparison, use 
all histologically proved cancer cases on the records, wdiether the proof has 
been done on a biopsy, surgical or autopsy specimen 

4 The group of all the hospital patients, the group of all autopsied cases, 
and the group of autopsied cancer cases all probably deviate wudely from the 
general population m the pioportion of different diseases they contain be- 
cause of the degree to w'hich patients are selected for admission to hospitals, 
apd to whicli patients who are m hospitals are selected for autopsy This is 
due to a number of factors among them being (a) available space in hos- 
pital, (b) public health acts, and compensation acts wdiich permit certain 
w'age earners to be represented unduly m hospital and autopsy data, (c) de- 
siie of phjsicians to clear up obscure cases, or to let go without autops> 
cases supposed to be clear, (d) awareness on the pait of the profession ot 



324 


MADGE TIIURLOVV MACKLIN 


the rarity or common occiuience of a disease, etc In other words the hos- 
pital group, the autopsy group aie not true samples of the population either 
in sex, age or disease distribution 

5 The question we wish to determine is not whethei lung cancer, mean- 
ing by that diagnosed lung cancer, is increasing m hospital cases, but is 
diagnosed lung cancer increasing m the population of the age and sex dis- 
tribution which is capable of showing it^ Theiefoie, the only way of de- 
termining this point is to study the incidence of diagnosed lung cancer in 
the population at large, and not in the small fragment of the population 
which comes to autopsy Therefore, data from all hospitals within a state 
foi two periods chosen so that the age and sex disti ibution of the population 
of the state is known, thus preferably in a census year, should be added to- 
gether and analyzed Cities aie not large enough in their scope, since they 
draw obscure cases from surrounding rural aieas in dififerent proportions in 
various years Each state, however, has usuall} centers that are apt to 
draw patients from within their own boideis 

6 It will probably be found that diagnosed lung cancer is inci easing 
both lelatively and absolutely, but the inciease will piobably be much smaller 
by this method than by the ones adopted by most woikers, m which age and 
sex distribution of the lung cancel cases and of the standard gioup were 
Ignored Lung cancer will be increasing because it is being diagnosed in 
more cases in which it exists than was formerly the case, and will be increas- 
ing no doubt because persons of lung cancel age are having fewer diseases to 
die of today than they had before, and hence must die in evei inci easing num- 
bers of the ones which remain 

7 The data which are used to support the idea that lung cancer has in- 
creased faster than other forms of cancel cannot be used to suppoit that con- 
clusion, since we do not know what proportion of lung cancer cases weie 
unrecognized foimerly and what proportion are unidentified today We can 
iiieiely state that diagnosed lung cancer is inci easing at a rate Avhich ap- 
peals to be faster than that of other diagnosed cancers 

8 The search for environmental factors supposed to be the basis of the 
unduly great inciease in lung cancer should await fuither proof that the in- 
crease in diagnosed cases has been as spectacular as it has been claimed to be 
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INTERMITTENT CLAUDICATION. ITS TREATMENl 
WITH AN INSULIN-FREE, DEPROTEINATED 
PANCREATIC EXTRACT (DEPROPANEX) * 

By T J Fatherree, M D , F A C P , and Cecil Hurst, M D , 

Tacoma, IVashington 

The term intermittent claudication was first used in 1831 by the Fiend 
vetei inarian Bouley ^ to desci ibe a condition of limping in the horse, devel 
oping aftei a short period of exercise, lecovenng rapidly with rest, anc 
found to be associated with an obliterative disease affecting the mam arter} 
of the leg Subsequently several investigators, notably Brodie," Charcot,' 
and Erb,'* observed and described a similar condition in human patients, anc 
as a result of their observations it was established that the usual anatomica 
defect associated with this condition is arterial occlusion and that the limp- 
ing or lameness results most commonly from pain 

The pain which leads to intermittent claudication arises in the skeletal 
muscle of the extremity at a time when the muscle is working in a state oi 
relative ischemia Although the exact mechanism by means of which the 
pain arises is unknown, the investigations of Lewis, Pickering and Roths- 
child '' indicate that the pain results from stimulation of pain nerve endings in 
the tissue spaces of the muscles by a physiochemical stinjulus developed in 
the muscle mass during exercise The pain of intermittent claudication and 
that of angina pectoris present many similarities, and it is indeed piobable 
that the mechanism of their production is similar if not identical 

It should be remembered that intermittent claudication is a symptom and 
not a disease Therefoie, any complete consideration of the condition from 
a diagnostic standpoint makes necessary recognition of the symptom itself 
as well as the malady which underlies and gives rise to it Ordinarily rec- 
ognition of intermittent claudication is not a difficult matter provided one 
IS familiar with its characteristics In the usual course of events the pa- 
tient after walking for a block or two develops fatigue and pain in the arch 
of the foot, toes, ankle, calf, anterolateral aspect of the leg, knee or, less 
fieqiiently, the back of the thigh At times the discomfort assumes the form 
of a numbness occurring most commonly in the toes or the foot, either alone 
or more commonly in association with pain Occasionally a patient is seen 
in whom the pain or fatigue levels off, as it weie, at a point within the limit 
of his tolerance foi these symptoms, and he is able to continue walking for 
long distances with only a moderate amount of discomfort Continuation 
of walking, however, oidinarily results in limping, and soon he is forced, 
or deems it advisable, to stop and rest momentanlj Shortly after stopping 
the discomfort becomes less intense and usuall} disappears completeh within 

* Receded for publication February 19, 1941 

From the McKay Memorial Research Hospit-il, Soap Laki., Washington 
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one to five minutes, aftei which he resumes walking only to lepeat the cycle 
of exercise, discomfort, limping and lest At times moie emphasis is placed 
by the patient upon the fatigue or numbness than upon the pain However, 
m most cases close questioning will elicit the assertion that pain is the pre- 
dominant factor which leads to the lameness Although the pain may be 
variously desciibed by the patient as cramp-hke, burning, heavy, dull, ach- 
ing, sharp, or m other ways peihaps, it has the essential characteristics of 
an onset only after a period of exercise, of constancy, of complete lelief after 
a few minutes of rest, and of not being associated, except rarely, with an 
actual muscle cramp Not infrequently unobservant patients will not define 
the characteristics of the pain or discomfort very clearly, and there will re- 
main some doubt in the mind of the physician as to the correctness of the 
diagnosis of intermittent claudication In such instances it is well to test 
the patient in the recumbent position by having him press the balls of the toes 
firmly and rhythmically against some resistant surface, or by having him 
walk under observation at a pace of 60 steps per minute, meanwhile observ- 
ing the time required for the onset of pain and the cessation of exercise If 
the tests are repeated, it will be found usually that the period over which a 
particular exercise can be continued is remarkably constant from time to 
time Ordinarily either of these tests will give rise to marked fatigue, pain 
or numbness within a period of five minutes in patients who have any con- 
siderable degree of intermittent claudication. 

The complaint of pain in the feet and legs is encountered very commonly 
in medical practice and, although the pain of intermittent claudication ac- 
counts for only a relatively small percentage of such complaints, it deserves 
consideration in all such patients owing to the seriousness of the lesion which 
always underlies it Intermittent claudication is fiequently ovei looked, the 
pain being attributed to fallen aiches, rheumatism, callouses, varicose veins, 
neuritis or any one of numerous other conditions This is unfortunate, 
particularly in view of the ease with which the diagnosis can be established 
in most instances 

The presence of intermittent claudication always portends the presence 
of a serious underlying organic disease, usually of the vascular system, but 
occasionally of the blood itself It is impoitant, therefoie, to establish the 
nature of the underlying malady which most commonly obliterates or ap- 
preciably narrows the mam arteries of the extremity and causes severe im- 
pairment of Its arterial circulation The seventy of the discomfort of an 
individual with this condition undoubtedly varies more or less directly with 
the degree to which arterial insufficiency of the muscle is present How- 
ever, the seventy of the discomfort bears no such relationship to the extent 
of occlusion of the mam arteries of the extremity Rarely, intermittent 
claudication occuis in patients who have normal pulsation in the principal 
arteries of the extremity and, conversely, certain patients with extensive oc- 
clusion of the principal arteries of the extremities may have no intermittent 
claudication In patients past 50 years of age, whether or not they have 
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diabetes, arteriosclerosis obliterans is the most frequent cause of intermittent 
claudication, whereas in patients tindei 45, thrombo-angiitis obliterans is the 
most common offender These two conditions cause intermittent claudica- 
tion in by far the majority of instances However, embolism, thrombosis 
of post-traumatic oi infectious oiigm, aneuiysm, arteriovenous fistula, and 
coarctation of the aorta, all producing severe impairment of the arterial cir- 
culation of the extremities, may lead to this condition Occasionally a se- 
vere anemia may produce intermittent claudication m a patient apparently 
free from peripheral vascular disease ® Intermittent lameness may occur in 
the upper as well as in the lower extremity when pain lesults from exercise 
in the presence of impairment of the arterial blood flow to the muscles of 
this region Occasionally it occurs in the upper extremity in the presence 
of an old arterial thrombosis secondary to a cei vical rib or a scalenus anticus 
syndrome 

The treatment of inteimittent claudication is difficult and on the w'hole 
unsatis factor)' Inasmuch as it arises most commonly as a result of arterial 
circulator) impairment, ideal treatment should aim at eradication of the con- 
dition giving rise to the circulatory disturbance Although in an occasional 
case of arteriovenous fistula or anemia producing intermittent claudication 
the underhing defect is amenable to eradication by proper therapv, such 
cases aie the exception rather than the rule The majority of the cases, by 
far, arise as a result of obliteiative arteiial disease, and eradication of the 
underl)mg condition is impossible The treatment, therefore, is aimed at 
improvement of the underlying circulatory defect rather than at its elimina- 
tion Wright" has recently presented an excellent discussion of the vari- 
ous methods of treating arterial cii dilatory insufficienc) and its complica- 
tions and. excepting pancreatic tissue extract, no attempt will be made heie 
to comment on this rather complex subject It should be pointed out, how - 
e\ei, that aside from the use of tissue extracts the methods most widely used 
at the present time for the treatment of arterial occlusion are not ver) suc- 
cessful in the treatment of intermittent claudication 

Interest in the treatment of intermittent claudication with tissue extracts 
began in 1926 with the Avork of Frey and Kraut, avIio prepared a pancreatic 
extract, Kalledrem (Padutin), which Aias reported to inhibit the pain pro- 
ducing intermittent claudication Subsequently, seA’eral imestigatois'* 
reported faA'orably on the use of pancreatic extracts in the treatment of this 
condition, and recently favorable reports concerning the use of an insulin- 
free, deproteinated pancreatic extract (Depropanex) in the treatment of in- 
termittent claudication associated with arteriosclerosis obliterans ha\e ap- 
peared 

Depropanex^ is a coloiless saline solution of a chenncall) puiified pro- 
tein-free, nitrogenous fraction obtained from an acid-alcohol extract of beet 
pancreas Ph) siological tests show that it is free from insulin, histamine 
and acet) Icholine It contains approximate!) 2 5 per cent solids, including 

* Supplied Ub bj courtesy of Slnrp & Dolunc 
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0 5 per cent non-protem nitrogen, 0 9 per cent sodium chloride and 0 25 per 
cent phenol, as a preservative It is adjusted to a pH of 6 5 to 6 88 

We have had occasion recently to observe 15 patients with intermittent 
claudication who were tieated with Depropanex The present report sum- 
marizes our results 

Method of Study 

In order to measure accurately the claudication time, we utilized an appa- 
ratus similar to that described by Fisher, Duryee and Wright,^" by means 
of which the work performed per unit of time could be controlled It con- 
sisted of a vertical stand to which was attached a foot pedal A weight of 
13 6 pounds was connected with the pedal by means of a rope and pulley in 
such a manner that depression of the pedal resulted in an elevation of the 
weight through a distance of approximately seven inches The weight was 
elevated and lowered by the patient as he sat in a chair in front of the appa- 
ratus and pressed the pedal with his foot at a rate of 60 times pei minute 
The rate at which the weight was elevated and lowered was regulated by 
means of a metronome We instructed each patient to inform us when fa- 
tigue and pain began in each muscle group, and to continue the exercise until 
the pain became so severe as to preclude any continuance The times of on- 
set of fatigue and pain and of cessation of exercise were determined by 
means of a stop watch The time elapsed between the points of onset and 
cessation of the exercise was considered to be the “claudication time ” Case 
2, who had had both lower extremities amputated previously and who com- 
plained of pain with exercise m the right upper extremity, was tested by hav- 
ing him compress a rubber bulb with the hand at a rate of 60 times per 
minute 

A patient in whom the claudication time was to be determined was al- 
lowed to rest for a period of 20 minutes prior to the start of exercise Two 
tests were performed on successive days, and following the second test the 
first injection of Depropanex was given into the deltoid muscle Following 
the first injection a rest period of 30 minutes was allowed and then a third 
test was performed The injections were given every other day in all cases 
with one exception. Case 1, who received daily injections During the 
course of the injections exercise tests were performed at two to six day in- 
tervals. and 48 hours after the last injection a final exercise test was per- 
formed 

A total of 15 cases were treated, nine of w'hom had thrombo-angiitis 
obliterans and six arteriosclerosis obliterans All of the patients were ambu- 
lant, and none had any areas of ulceration or gangrene present at the time of 
the investigation None of the patients, as far as we could determine, had 
been treated previously w’lth tissue extract 

The studies of the effect of Depropanex on the blood pressure, pulse and 
skin temperature w'ere performed in a room which was controlled to give a 
constant temperature of 71° F plus or minus 1° The pulse rate was de- 
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terniiiied with the aid of a stop watch, the blood piessure taken with a stand- 
ard t\pe mercury monometer, and the skin tempeiature measured by means 
of a Taylor Dermatherm 

Piior to making obseivations relative to the effect of Depiopanex on the 
blood pressure, pulse and skin tempei ature, we allowed the patient to recline 
on a bed in the constant temperature room for a period of sufficient length 
to allow stabilization of the blood piessure, pulse and skin temperature, 
usually one-half to three-quarters of an hour He was covered with a sheet, 
the hands and feet remaining exposed at room temperature Determina- 
tions of the pulse rate, blood pressure and skin temperatuie of the volar sur- 
faces of the distal phalanges of one toe and one finger were then begun and 
continued at five-minute intervals for 30 minutes in order to establish a reli- 
able base line An intramuscular injection of Depropanex was then given, 
and determinations of the pulse, blood piessuie and skin temperature weie 
continued at five-minute intervals A similar procedure was followed in 
those instances in which onty the blood pressure and pulse rate were observed 

Results The effect of Depropanex on the claudication time of 15 pa- 
tients IS shown in table 1 Of the nine patients with thrombo-angiitis ob- 

T\ble I 


Effect of Depropanex on Claudication Time of Patients with Occlusive Arterial Disease 


Cabc 

No 

Diagnosis 

Age 

No 

Injections 

Amount 
of Each 
Injection 
cc 

Average 

CT 

Before 

Dpx 

CT 

30 Mm 
After First 
Injection 

C T 48-72 
Hrs After 
First 
Injection 

Final 

CT 

Region 

Pain 

Most 

Severe 

1* 

TAG 

45 

10 

3 

1' 15" 

1' 32" 

1' 10" 

■Kira 

Calf 

2 

TAG 

30 

10 

3 

•>' 7S" 

3' 12" 

2' 15" 

>10' 0" 

Calf 

3 
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SO 

5 
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1' 15" 
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2' 13" 
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10 
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2 ' 10" 
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6' 0" 
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5 
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46 


3 
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4' 45" 


Hand 

6 
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7 
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3 
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>10' 0" 
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S 
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38 


3 

9 / 29>f 
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7' 7R" 
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9 
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48 

4 

5 

0' 53" 



BmSQ 
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10 
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70 


3 
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2' 57" 

2 ' 25" 
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11 
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59 

10 

3 

1' 30" 

1' 24" 

1' 24" 

1' 32" 
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12 

ASG 

51 

6 

3 

1' 32" 

1' 32" 

2' 45" 

1' 48" 

Thigh 

13 

ASG 

60 

10 

3 

1' 0" 

1' 5" 

1' 7" 

1' 8" 

Calf 

14 

ASG 

52 

10 

3 

1' 55" 

1' 77" 

2' 20" 

2' 27" 

Thigh 

15 

ASG 

51 

10 

3 

2' 0" 


2' 2" 

I' 44" 

Calf 


* Received injections dailv TAD = Thrombo-angiitis Obliterans 

C T = Claudication time ASO = Arteriosclerosis Obliterans 

DP\ = Depropanex 


literans studied, seven were improved and two w^ere unmipioved as indicated 
bv the claudication tests performed before and following the treatment 
Three patients could exercise greater than two times, and four patients 
greater than four times as long following the treatment as ivas the case be- 
forehand Of the SIX cases of arteriosclerosis obliterans treated none 
show'ed an increase in claudication time of more than 40 seconds at the end 
of the period of ticatment, and it must be concliuled, therefore, that there was 
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no appreciable improvement in this group of patients as a result of the treat- 
ment 

The Effect on Pulse, Blood Pressure and Skin Temperature In four 
patients observations of the pulse, blood pressure and skin temperature were 
made for a period of one hour following intramuscular injection of 3 c c of 
Depropanex In an additional five patients observations were made in 15 
instances of the pulse rate and blood pressure only for a period of 30 min- 
utes following the intramuscular injection of 3 cc of Depropanex The 
results of these observations are presented in table 2 In the 19 instances 
in which the blood pressure was studied for 30 minutes following the injec- 
tion of Depropanex, the greatest increase noted was 30 mm of mercury m 
the systolic pressure and 14 mm of mercury in the diastolic pressure The 
greatest decrease in systolic pressure was 16 mm of mercury and in the dias- 
tolic pressure 10 mm of mercury In 18 of the 19 instances the changes 
m blood pressure were less than 20 mm of mercury, and m 15 of the 19 in- 
stances the changes were less than 15 mm of mercury within 30 minutes 
after the injection The changes were consistently neither pressor nor de- 
pressor in character In the four instances in which the blood pressure was 
followed for an hour the greatest increase in systolic pressuie noted during 
the second 30-minute period was 30 mm of mercury, and the greatest de- 
crease in systolic pressure during the second 30-minute period was 14 mm 
of mercury, and the greatest decrease in diastolic pressure was 5 mm of 
mercury Here again the blood pressure changes were consistently neither 
pressor nor depressor in character, although the tendency was more in the 
direction of a pressor effect 

The changes noted in pulse rate and the temperature of the skin of the 
digits following 3 c c of Depropanex intramuscularly were not remarkable 

Four of the subjects developed a slight headache 20 to 30 minutes follow- 
ing injection of the Depropanex, the headache lasting from five to 10 min- 
utes None of the patients complained of pain or tenderness at the site of 
injection, either at the time of injection or afterward No othei untoward 
symptoms were reported subsequent to injection 

Comment 

Our studies indicate that certain patients with intermittent claudication are 
enabled to perform more exercise as a result of injection of an msuhn-free, 
deproteinated pancreatic extract This improvement occurs as a result of a 
lessening of the pam and fatigue which leads to this condition It is doubt- 
ful 1 f the underlying disease state is appreciably influenced by this treatment 
Our results with Depropanex in the treatment of patients with intermittent 
claudication due to thrombo-angutis obliterans have been fairly good In pa- 
tients with intermittent claudication due to arteriosclerosis obliterans, on the 
contrary, our results have been unsatisfactory However, the number of 
cases with arteriosclerosis treated b> us has been small and it is possible that 
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Eflcct of Depropanex on Blood Pressure, Pulse Rate and Skin Temperature 
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our patients constituted an unusually difficult group to treat In contrast to 
our experience, Fisher, Duryee and Wright “ have reported favoiably on the 
treatment of inteimittent claudication in aitenosclerotics, and their study in- 
cluded a much larger number of patients Therefoie, the general conclusion 
seems wan anted that in patients with intermittent claudication due to either 
thrombo-angiitis obliterans or arteriosclerosis obliterans some of the patients 
are impioved, whereas some are not In the light of our experience, there is 
no method of predicting which patients will be improved excepting that of 
therapeutic trial However, we have gained the general impiession that a pa- 
tient with profound ischemia is less likely to obtain improvement than one 
whose arterial circulation is only slightly or moderately impaired 

The problems of optimal dosage, mechanism and duration of action, and 
the utilization of other fractions as applied to pancreatic extracts deserve 
further consideration and clarification 

Summary 

A discussion of the diagnosis of intermittent claudication and a study of 
its treatment with an insulin-free, deproteinated pancreatic extract (Depro- 
panex) is presented The study indicates that this substance is of value in 
the treatment of some patients with intermittent claudication due to thrombo- 
angiitis obliterans Following the intramuscular injection of 3 c c of this 
substance, no remaikable changes in blood pressure, pulse rate and digital 
skin temperature weie noted 
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PROLONGED ADMINISTRATION OF SULFAPYRIDINE IN 
SUBACUTE BACTERIAL ENDOCARDITIS, REPORT 
OF CASE FOLLOWING ADMINISTRATION 
OF 621 GRAMS * 

By Morris Wilburne, M D , and Thomas A McGoldrick, M D , 

Next) York, N Y 

The literature is replete with reports of the various toxic effects of sulfa- 
pyndine Of principal importance are the effects on the blood, urinary tract, 
and liver The occurrence of agranulocytosis was originally reported by John- 
ston,^ later followed by Coxon and Forbes,- Barnett et al Shiillenberger,'* and 
others Acute hemolytic anemia was noted by Long and associates ® in 0 6 per 
cent of 297 cases treated with sulfapyridme The deposition of acetylsulfa- 
pyridine calculi in the urinary tract of experimental animals was first reported by 
Antopol and Robinson,® and by Gross, Cooper and Lewis, and shortly afterward 
Southworth and Cooke ® described the occurrence of hematuria, abdominal pain 
(of renal origin) and nitrogen retention m man Numerous reports have ap- 
peared since Toxic hepatitis has been reported,®’ but is extremely rare Re- 
cently Rake, van Dyke, and Corwin have noted pathologic changes in the livers 
of mice following sulfapyridme administration, but observed none m the rat and 
monkey Purpura and anuria have been reported The other less serious 
manifestations of sulfapyridme are well known and warrant no comment In 
view of the numerous toxic effects of the drug, its prolonged administration 
might be expected to lead to serious reactions However, following is a case 
in which, with the exception of occasional nausea and vomiting during the first 
month, no detrimental effects were observed either clinically or at autopsy 

Case Report 

M S, a white female, aged 47, housemaid, was admitted to VVeltare Hospital 
July 14, 1939, with a history dating back to 1933 when she suftered a fracture of the 
right ankle, for which she was hospitalized A routine examination revealed she had 
rheumatic heart disease with auricular fibrillation Two months later she was trans- 
ferred to a second hospital where she remained for six yeais During this period, 
owing to the development of ankylosis of the right ankle, her physical activities were 
limited In 1939 she was transferred to Welfare Hospital Past history revealed 
chorea at tlie age of IS persisting for one jear 

Physical examination Oral hygiene was poor and moderate dental canes wis 
present The maximum cardiac impulse was in tlie hfth left interspace in the mid- 
clavicular line A thrill was palpable at the tliird and fourth left interspaces A 
presystolic murmur was audible at the apex and mitral area, follow ed bj a sharp, loud 

♦Recened for publication No\ ember 28, 1940 , 

From the 2nd Medical Division, Welfare Hospital, Department ot Hospitals, Welian. 
Island, New York, N Y 
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fiist sound A systolic niuunui was piesent at the aoitic area Rhythm was gross!) 
irreeulai The precordial rate was SO, and theie was no pulse deficit Ihe right 
ankle revealed a marked inveision ankylosis The rest of the examination was essen- 

^Laboratoiy examination Urine was noinial Blood count levealed 82 per cent 
hemoglobin 4,200,000 led blood cells, 10,600 white blood cells, with 62 per cent poly- 
morphonudeais, 37 pei cent lymphocytes, and 1 pei cent mononuclears Blood chem- 
istry was noimal Blood Wasseimann and Kline reactions were negative An electro- 
cardiogiam revealed auriculai fibrillation and digitalis effects 

Course in the hospital The patient was gradually allowed out of bed, manifesting 
no signs of cardiac decompensation On September 14, 1939 (two months aftei 
admission), hei tempeiature lose to 1016° F and six days latei returned to normal 
spontaneously One week latei her temperatuie lose to 102° F, and a blood count 
revealed 13,200 white blood cells with 82 per cent polymorphonucleai s and 18 per 
cent lymphocytes Urine disclosed a trace of albumin Because of the appearance 
of pulmonary signs sulfapyndine administration was begun, causing a leturn to 
normal tempeiature within 24 hours Sulfapyndine was discontinued at the end of 
five days, following the administration of 22 grams The temperatuie immediately 
became elevated, but was followed by a spontaneous remission one week later On 
October 19, 1939, her tempeiatuie again lose and remained between 100° F and 101° 
F for 11 days, during which peiiod two blood cultures weie positive for Streptococcus 
vmdans, 7 colonies and 14 colonies per cc On the eleventh day (Octobei 30) sulfa- 
pyridine therapy was begun, and was maintained until Noveinbei 5, the patient re- 
ceiving 23 grams On November 6 the temperature again became elevated and on 
November 8 sulfapyndine theiapy was again begun Three days later the tem- 
perature returned to normal, and except foi an occasional slight rise remained normal 
for two months, the patient receiving 168 giams during this peiiod Her tempera- 
ture remained normal for three weeks after discontinuance of sulfapyndine, but on 
January 24, 1940 the temperature rose to 100 8° F , reaching 102° F two days latei 
On January 27 sulfapyndine administration was once more begun and maintained 
until her death five months later, the dosage for this period being 408 grams On 
May 15, 1940, the patient suddenly developed ceiebral embolism witli right hemiplegia, 
and died May 18, 1940 

During the course of sulfapyndine therapy blood sulfapyndine studies revealed 
the concentration of free sulfapyndine usually between 6 and 10 mg per 100 c c but 
varying between 3 2 mg and 10 7 mg per 100 c c Total sulfapyndine langed between 
7 and 11 mg per 100 c c reaching a low of 3 5 mg and a high of 13 2 mg per 100 c c 
The sulfapyndine dosage was usually maintained between 3 and 5 grams daily orally 
(with sodium bicarbonate) but varied fiora 1 giam to 7 giams Repeated urinalyses 
were normal except for traces of albumin, and the inconstant piesence of red blood 
cells var>ing in number from 1 to 20 per high power field (which was thought to be 
due to the syndrome of subacute bacterial endocarditis) At no time were sulfa- 

pyridine crystals present despite repeated careful search Blood counts revealed a 

fairly constant hemoglobin content of 80 per cent but exhibited occasional variations 
between 70 per cent and 91 per cent Red blood cells averaged 4,300,000 with a low 
immediatel) preceding death of 3,326,000, and a high of 4,680,000 White blood cells 
ranged between 7,900 and 20,400 , polyinorphonuclears were 62 per cent to 92 per cent , 
l>niphoc>tes 8 per cent to 37 per cent Determinations of blood non-protein nitiogen, 
urea nitrogen, creatinine, uric acid, sugar, sodium chloride, cholesterol, and cholesterol 
esters, were ahsa)S normal Icteric index nevei exceeded 5 8 units Spectroscopic ex- 
anilnation of the blood revealed no sulfhemoglobin or methenioglobin A red blood 
cell fragility test revealed hemolysis beginning at 65 per cent and complete at 25 per 
cent Red blood cell volume per cent, number per cent, and volume index were nor- 
mal Blood ^cdimenttition rates were constantly between 29 and 31 mm in one hour 
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(Cutler method) There \\ere seven positive and 14 negative blood cultures tor 
Streptococcus vnidaiis The roots of five of die seven exti acted teeth yielded positive 
cultuies for Streptococcus vuidans, and were considered the primary foci of the blood 
stream infection A galactose tolerance test was normal A Mosenthal test and Addis 
count were normal 


Necropsy 


Gross Description Brain An area of sottening involving the lett caudate 
nucleus, lenticular nucleus, and internal capsule w^as present The center of this area 
was necrotic and vacuolated, and the periphery was hemorrhagic A large well 
organized dirombus completely occluded die left middle cerebral artery Lungs 
Bilateral congestion and edema were present The right lung showed a moderate 
degree of atelectasis Heart Weight 440 grams Old fibrous bandlike adhesions 
were present between the left ventricle and die pericardial sac The right auricle 
w'as shghdy dilated The tricuspid valve measured 12 cm, and was moderately 
thickened , the chordae tendmeae were thickened and shortened The pulmonary valve 
show’ed no abnormalities The left aunde was dilated and the auricular endocardium 
w'as thickened A large thrombus filled the whole left auricular appendage and was 
adherent to its wall The mitral valve was stenotic and measured 7 5 cm Shortening 


and thickening ot tlie chordae tendmeae were present Numerous small and large 
vegetations were present on tlie mitral valve, the smallest the size of a pinhead, the 
largest 1 25 cm in diameter These were soft, friable and red The aortic valve was 
7 cm in diameter, thickened and calcified Both ventrides were hypertrophied, the 
left also slightly dilated Gastrointestinal tract normal Liver Weight 1250 grams 
The surface was smooth, tlie edge sharp, and the color dark bluish-red Cut section 
disclosed a homogeneous dark reddish soft liver tissue Gall-bladder revealed choles- 
terolosis Spleen A tairly old infarct 1% cm m diameter w'as present Pancreas 
normal Kidneys (See figures 1 and 2) The surface of the kidneys showed a few' 
deep scars similar to those found in arteriosclerotic kidneys There were no petechiae 
The left k}dney showed fetal lobulations An average amount of cortex and medulla 
was present in both kidneys The vessels ot the cortex and medulla were prominent 
The calyces, pelves and ureters contained no calculi, amorphous sediment or crystals 
A congenital double pelvis and ureter weie present on tlie left side Ureters There 
was no obstruction The left ureter was double Bladder normal No calculi were 
present Genital Tract The tubes and ovaries were senile in type Adrenals Botli 
W'ere of average size and shape Marked postmortem degeneration was present 
Extremities The right ankle revealed complete ankylosis with inversion 

Microscopic Description Heait The mitral, tricuspid and aortic valves were 
markedly thickened by fibrous and hyahnized tissue, vascularity was increased In 
the mitral valve near tliese vessels groups of large pale cells w'lth vesiculated nuclei 
were seen An occasional group of cells suriounded by pink-staining necrotic nia- 
teiial W’as noted On tlie surface of the valve an acellular exudate w'as adlierent in 
areas Near the point of adhesion massive collections of polymorphonuclears, lympho- 
cytes and plasma cells were visible In other areas of tlie valve large groups of 


lymphocytes were present Occasional small masses of bacteria were present on or 
near the valve surface The tricuspid valve disclosed old Aschoff bodies and streaks 
of lymphocytes An area of calcification and cells resembling old Aschoff bodies were 
observed in the aortic valve Many myocardial cells w ere hj pertrophied, others show ed 
pyknosis of their nuclei w'lth granular degeneration of the cytopHsiii Marked 
obliterative tliickeiiing of the coronary vessels was present In mam of the peri- 
lascular spaces Aschoff bodies were obseried Small patches of imocardiil fibrosis 
infiltrated witli lymphocytes were present Liier No abnormalities were seen 
Spleen Moderate congestion was present Areas of laryirig size coinpo-ed ot 



Fig 1 Right kidney and ureter (A) and left kidney and ureter (B) showing no 
ealculi or pathologic changes attributable to sulfapyndme Note congenital double pelvis 
and ureter of left kidney 
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Fig 3 View 
and left ventricle 
mitral valve 


Note^thronih*nl”!n auricle and auricular appendage, mitral \alve, 
in auricular appendage, and large friable vegetations on 


Mild 
nevei 


Comment 

nevp, vomiting occurred occasionally during the first month but 

the urin«» ^ ^ iscontmuing the drug The presence of red blood cells in 
absence r>f mention Their inconstant occurrence, limited number, the 
the frenno jematuria, absence of sulfapyridine crystals in the urine, and 

caifliti^^m ^ which this finding is noted with subacute bacterial tndo- 

nvridine f 'vas probably not a manifestation of sulfa- 

sulfnnvr 1 Sodiuiii bicarboiiate was administered in conjunction with the 

n iirmm 1*^ literature contains no convincing ei ideiice to indicate that 

It prevents the deposition of acetylsulfapyrid.ne calcuir 
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The administration of sulfapyndine m excess of 500 giams has been leported 
by Plummer and McLellan,^- autopsy disclosing calculus formation and petechial 
hemoirhages in the renal pelvis Long^® and Plummei have infoimed us of 
several cases in which the dosage has exceeded 500 grams and in which no toxic 
effects have occuired However, no data are available regaiding possible tissue 
damage 

It would appear from the observations of others,^-*’ as well as from oiii 
case, that sulfapyndine administration may, m certain individuals, be maintained 
for unusually long periods without toxic effect It is possible, as Long sug- 
gests, that the drug may be tolerated indefinitely if toxic reactions do not appear 
within the first 45 days of its administration 

Summary 

We have presented a case in which 621 grams of sulfapyndine were admin- 
istered over a peiiod of eight months No untoward effects were observed ex- 
cept for the occurrence of mild nausea and vomiting during the first month 
At necropsy the organs levealed no characteristic changes attributable to sulfa- 
pyridine The literature contains no previously reported case of the administra- 
tion of so large a dosage of sulfapyndine with absence of clinical and postmortem 
evidence of toxicity The case is of interest in view of the frequency with which 
toxic reactions appear when the usual therapeutic dosages are employed 

We wish to express our appreciation to Dr J Rosenthal and the Pathology Department 
for their excellent cooperation 
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OBSERVATIONS ON A CASE OF INTERMITTENT 
POSTURAL HYPOTENSION* 

By Louis B Laplace, M D , F A C P , Philadelphia, Pennsylvania 

Postural hypotension is a syndrome characterized by the occurrence of a 
fall of arterial pressure when an upright posture is assumed In that form of 
the malady which was first described by Bradbury and Eggleston,^ the fall of 
arterial pressure is accompanied by relatively little or no increase in heart rate 
The prevalent opinion is that the fall of pressure in cases of this type is owing 
to a defect of the reflex vasoconstrictor mechanism which adapts the circulation 
to changes in posture It has also been suggested, however, that the under- 
lying fault consists of an inadequate return of venous blood to the heart ® 

An unique approach to the study of postural hypotension was afforded b} a 
case in which the syndrome could be completely abolished by a number of dif- 
ferent procedures This case is also of interest because the hypotensive reaction 
was intermittent Remissions in the occurrence of syncope and variations in the 
levels to which the blood pressure rises and falls are common, but there appears 
to be no previous report in the literature of repeated complete disappearance and 
recurrence of the entire syndrome over a period of many years 

Case Report 

T S , a colored male, now 55 ye.jirs old and a stevedore bj occupation sustained a 
fracture of the right tibia m 1931 Thereafter he noted occasional faintness on stand- 
ing but never lost consciousness and v'as promptly relieved by 1> ing down The frac- 
ture failed to unite and in 1933 the insertion of a bone graft was attempted at the 
Graduate Hospital Following anesthetization by avertm and ether, the patient sud- 
denly became pulseless and the blood pressure could not be recorded Prompt recovery 
was obtained by the injection of adrenalin, but the operation was postponed pending 
furtlier study 

The report of a cardiac consultation m February 1934 stated that the blood pres- 
sure was 230 mm Hg sy'stolic and 154 mm diastolic, but the heart presented nothing 
abnormal on physical, electrocardiographic or fluoroscopic examination and the patient 
was apparently a good surgical risk One month later the operation was performed 
without complication under spinal anestliesia The patient was followed in die Medi- 
cal Clinic and in November 1935 was transferred to die Heart Clinic He stated 
that he had recently begun to have recurrent substernal pain, unrelated to physical 
exertion, and had noticed increasingly^ frequent dyspnea and palpitation on standing 
or w'alkmg He had been unable to work since his accident in 1931 

* Received for publication September 29, 1941 

From the Cardiac Clinic of die Graduate Hospital, Philadciplin, Pcniisj Ivaiin 
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Pertinent features of the past medical history were as follows The patient had 
gonorrhea at 19 A prostatic punch operation for urinary incontinence had been per- 
formed at 49 In the same year syphilis had been discovered but a course of anti- 
syphilitic treatment had been discontinued before its completion 

Physical examination revealed a well nourished and intelligent man of aveiage 
build who appeared about 10 years younger than his stated age The skin was dry 
The lymph nodes were not enlarged The palpable arteries weie not abnormally 
sclerotic The lungs, heart and abdomen showed no abnormalities There was no 
edema of the extremities On neurologic examination, the only abnormal signs noted 
were fixed pupils, absence of knee jerks, and trophic skin changes on both lower 
limbs Blood count and urinalysis were essentially normal Kahn and Eagle tests 
were positive The basal metabolic rate was minus 10 pei cent A diagnosis of 
hypertensive cardiovascular disease and cerebrospinal sj'philis was made 

From November 1935, until April 1938, the patient made 25 visits to the Heart 
Clinic, and on 20 of these the blood pressure, seated, was above 150 mm Hg systolic 
and '100 diastolic and averaged 200 mm systolic and 130 diastolic The pulse rate 
averaged 80 pei minute On four visits, the blood pressure was lower than 150 mm 
Hg systolic and 100 diastolic, on one occasion being 120 mm systolic and 80 diastolic 
On April 1, 1938, the blood pressure, seated, was found to be 98 mm Hg systolic 
and 60 mm diastolic, and recent myocardial infarction was suspected An electro- 
cardiogram, however, was normal, and the patient stated that he had been feeling 
somewhat faint but certainly no worse than at frequent Intervals during the past seven 
years Blood pressure was then measured in the recumbent posture and found to be 
135 mm Hg systolic and 75 mm diastolic Upon standing it became unmeasurable, 
and the patient complained of severe dizziness The condition was thereupon recog- 
nized as postural hypotension of intermittent occurrence 

Methods 

The studies to be reported were carried out in the course of afteinoon visits of 
about three hours’ duiation The patient had usually eaten little or no lunch Fol- 
lowing a preliminary rest period, repeated determinations of pulse rate and blood 
pressure (the latter measured by tlie ausculatory method fiom the left arm) weie 
made m relation to the procedures which will be described Since 1939, the episodes 
of orthostatic hypotension have apparently ceased to occui For this reason, and 
because the hypotensive reaction was inconstant, some of the observations which 
follow could not be repeated and certain contemplated studies could not be can led out 

Observations 

The Association of Hypotension ivith Oithostatic Hypotension Some de- 
gree of hypertension is noted in the records of occasional cases of orthostatic 
h} potension *’ ®’ ® In these cases, however, the hypertension was observed 

only in the recumbent posture or was inconstant, the blood pressure tending to 
fluctuate within rather wide limits In the present case the blood pressure 
reached and persistently maintained such high levels as 200 to 230 mm Hg 
systolic and 140 to 150 mm Hg diastolic Only one report of a case comparable 
in this respect could be found m the literature ^ As will later be described, the 
high pressures occurred most frequently (but not always) at times when the 
hypotensive reaction was absent or only slightly manifest When the hypo- 
tensive reaction was marked, the recumbent pressure was usually lower, 130 to 
ISO mm Hg s>stolic and 90 to 125 mm Hg diastolic 
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body) was auested by compiession of the thighs There ensued a continuous 
use of blood pressure from 85 mm Hg systolic and 60 mm diastolic to 210 mm 
Hg systolic and 145 mm diastolic in two and one-half minutes (figure 2, a) 
Release of the compression was followed by a continuous fall of blood pressure 
to 70 mm Hg systolic and 60 mm diastolic m five minutes Blood pressure in 
the lecumbent posture had been 140 mm Hg systolic and 85 mm diastolic 

Arrest of the circulation in the aim produced a similar effect In the stand- 
ing posture, blood pressure being 70 mm Hg systolic and 55 mm diastolic, com- 
piession of the aim was followed by a rise of pressure to 115 mm Hg systolic 
and 85 mm diastolic in two and one-half minutes (figure 2, b) At this point 
opening and shutting the hand 10 times caused a further rise to 150 mm Hg 
systolic and 110 mm diastolic m two minutes Opening and shutting the hand 
10 tunes more caused an additional nse to 200 mm Hg systolic and 150 mm 
diastolic in one minute Release of the compression was followed by a fall of 
blood pressure to 105 mm Hg systolic and 80 mm diastolic in two minutes, a 
secondary rise to 140 mm Hg systolic and 105 mm diastolic, and a further fall 
which reached 85 mm Hg systolic and 70 mm diastolic, seven minutes after 
deflation of the armlet These effects were not caused by pain, since no pain 
was felt in either of the observations described, although it did occur on some of 
the other occasions when similar results were obtained In other cases of pos- 
tural hypotension the same procedure has produced relatively little or no rise in 
blood pressure 

The subject was then placed in a recumbent posture Because of the higliei 
blood pressure in this position, the rise produced by airest of the circulation was 
less marked When the subject stood up, arrest of the circulation being main- 
tained, the characteristic fall of pressure was not observed 

In both the standing and recumbent postures, a slight increase in heart rate 
accompanied the use of blood pressure produced by arrest of the circulation 
This was in striking contrast to the increase in heart rate which accompanied the 
fall of blood pressure produced by standing when the arculation was not ar- 
rested Measured from a continuous electrocardiogram, the rate, recumbent, 
was 67 (blood pressure 155 mm Hg systolic and 105 mm diastolic) , standing, 
84 (blood pressure 85 mm Hg systolic and 72 mm diastolic) , standing with 
thighs compressed, 96 (blood pressure 225 mm He systolic and 152 mm di- 
astolic) 

Sweating was apparent on hot and humid days whenever a high pressure 
was produced by arrest of the circulation to a limb When levels of 190 nun 
Hg systolic and 140 mm diastolic or more were reached, perspiration became 
conspicuous on the head and body and disappeared promptly when the circula- 
tion to the limbs was restored 

Effect of COn The effect of CO, was studied in the following manner 
The subject was made to bieathe continuously through a mouthpiece to which 
two rubber tubes, one meter long and one inch wide (detached from a Sanborn 
metabolism spirometer) were connected He was, therefore, breathing room 
air through an additional “dead space” of one meter which substantial!} in- 
creased the alveolar COj The following example is typical of the result** in- 
variably obtained In the standing posture, blood pressure being Lontmualh 
about 85 mm Hg systolic and 70 mm diastolic, breathing through the. tubes \\a>> 
accompanied by a progressive rise of pressure from 85 mm Hg s}*>tolic and /O 
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mm diastolic to 200 mm Hg systolic and 135 mm diastolic m eight and one-half 
minutes Removal of the tubing and resumption of normal bieathmg was fol- 
lowed by a more giadual return of pressure to the resting level m IS minutes 

(figure 3) 

In the lecumbent posture, the effect of COo was much less pronounced, owing 
in part to the already high pressuie levels The effect of breathing thiough the 
tubes while changing fiom a recumbent to a standing posture was inconstant 
On one occasion, blood pressure fell from 210 mm Hg systolic and 130 mm 
diastolic to 105 mm systolic and 85 diastolic m one minute but rose to 190 mm 
systolic and 140 mm diastolic in the next thr.ee minutes On another occasion, 
the pressuie did not fall when the standing posture was assumed but instead rose 
fiom 170 mm Hg systolic and 115 mm diastolic to 230 mm systolic and 140 
mm diastolic in three minutes 

Pulse rate was not significantly affected by COo, although occasionally a slight 
increase of four to eight beats per minute was noted 

Perspiiation appeared over the entire body when the blood pressure was 
raised to the range of 190/140 mm Hg systolic 

Breathing through the tubes was accompanied by an increase in the rate and 
depth of lespiration Voluntary hyperpnea without the tubes, however, caused 
a striking diffeience in the reaction of the blood pressure (figure 3) In the 
standing posture, 10 deep respirations in lapid succession were invariably fol- 
lowed by a fall of blood pressure to levels which were frequently unmeasurable 
At such times, the subject became too faint to continue standing Recovery took 
place within one to two minutes The proceduie did not cause sweating 

Effect of Cooling the Hand With the subject in the standing posture, the 
hand was immersed in ice water The initial blood pressure was 110 mm Hg 
systolic and 85 mm diastolic Four minutes after the onset of continuous im- 
mersion, the blood pressure had risen to 230 mm Hg systolic and 145 mm di- 
astolic and the pulse rate (unlike its reaction to local circulatory ariest) had de- 
creased from 82 to 72 At this point, the hand became numb Within five min- 
utes more, the blood pressure had fallen to 85 mm Hg systolic and 55 mm di- 
astolic By this time, the hand was so painful as to necessitate its withdrawal 
fiom the ice water and the patient began to perspire profusely, the only occasion 
on which he did so in the presence of a low blood pressure Three minutes after 
removal of the hand fiom the ice water, blood pressure had risen to 100 mm Hg 
systolic and 90 mm diastolic and the sweating had stopped (table 1) 

Effect of Exeicise Starting from the standing posture m which the blood 
pressure was 70 mm Hg systolic and 60 mm diastolic, the subject walked 14 
times over a conventional IS inch, two step staircase m a period of one minute 
Immediately after completion of the exercise, the blood pressure, standing, was 
only slightly changed, 95 mm Hg systolic and 60 mm diastolic In the next 
90 seconds, however, it rose to 155 mm Hg systolic and 105 mm diastolic, then 
fell 111 the next five minutes to 120 mm systolic and 90 mm diastolic (table 1) 
Exercise of the upper hmb, consisting of opening and shutting the hand 
foicefully (without previous arrest of the circulation), had no significant effect 
on the blood pressure 

Effect of Carotid Sinus Frcsnire In the standing postuie, digital picssure 
over the right carotid sums produced a tall of blood pressure from 110 mm Hg 
systolic and 90 mm diastolic to 65 mm svstohe aiul 50 mm diastolic, and the 
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Table I 

Blood pressure and pulse rate reactions during various procedures A Immersion of the 
right hand in ice water B Walking over two step staircase, fourteen times m one minute 
C Digital pressure over the right carotid sinus D Inhalation of octyl nitrite 

A Effect of cold 


Subject standing 

BP 110/85 

PR 82 

Hand in ice water 



1 minute 

135/100 


2 “ 

170/140 


4 

230/145 

72 

6 “ 

160/110 


7 “ 

120/95 


9 “ 

85/55 

68 

Hand withdrawn from ice water 



3 minutes 

100/90 

72 

B Effect of exercise 



Subject standing 

BP 70/60 

PR 80 

After walking 



h minute 

95/60 

84 

2 “ 

155/110 

80 

C Effect of carotid sinus pressure 



Subject standing 

BP 110/90 


During C S P 

65/50 


After C S P 

90/70 


Subject recumbent 


PR 66 

During C S P 


45 

After C S P 


72 

D Effect of nitrite inhalation 



Subject standing 

BP 200/135 


During nitrite reaction 

75/60 


After recovery 

190/140 



subject became extremely faint (table 1) In the recumbent postuie, the same 
procedure caused a fall of blood pressure from 100 mm Hg systolic and 70 mm 
diastolic to 90 mm systolic and 50 mm diastolic but no discomfort The effect 
on the heart rate was determined from an electrocaidiogram in the lecumbent 
posture Carotid sinus pressure produced slowing of the rate from 66 to 45 
Effect of Nitntes Nitrite effect w'as observed with the subject in the stand- 
ing postuie Two deep inhalations of octyl nitrite were followed by a fall of 
blood piessure from 200 mm Hg systolic and 135 mm diastolic to 75 mm 
systolic and 60 mm diastolic in 30 seconds Three minutes after reaching its 
lowest point, the blood pressure had returned to 190 mm Hg systolic and 140 
mm diastolic (table 1) The low pressure was accompanied by slight faintness 
Estimation of Peiipheial Blood Flozo Although quantitative estimates of 
cardiac output were not obtained, decrease in the stroke and minute volumes of 
the heart during the periods of hypotension may reasonably be inferred from 
the low mean and small pulse pressures unaccompanied by any significant cardiac 
acceleration An indication of the changes m peripheral blood flow was obtained 
from measuiements of the skin temperature of the forehead b) means of an 
electric thermocouple In the recumbent posture, the blood pressure was 115 
mm Hg sjstolic and 75 mm diastolic and skin temperature 93 5° F , on assum- 
ing the standing posture, bloo<i pressure fell to 65 mm Hg sjstolic and 50 mni 
diastolic and skin temperature fell to 922° F , arrest of the circulation to the 
active foiearm was followed by a rise of blood pressure to 200 mm Hg systolic 
and 135 mm diastolic and a rise of skin temperature to 93 5° F , release of the 
circulation w'as followed by a prompt fall of blood pressure and skin temperature 
to their pre\ lous standing levels 
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A vasodilatation test showed, as a lesponse to heating the body, a use of skin 
temperature in the lower extremities of approximately 8 to 10° C m 50 minutes 
This reaction was considered normal in time but slightly subnormal in extent 
and piesumably indicative of some degree of obliteiative aitenosclerosis. 

Relationship of Blood Piessiae Changes to Hcait Sise The heait was ob- 
served by fluoioscopy duiing the changes in blood piessure induced by arrest and 
release of the circulation to the lowei extremities Although it was anticipated 
that the cardiac silhouette might increase m sue when blood pressuie rose and 
decrease in size as it fell, little if any change could be demonstrated A more 
definite change would probably have been detected by giaphic methods, such as 
roentgen kymography, but its relatively minoi degiee might be predicted by the 
fact that It escaped direct observation 

Relationship of Blood Pressure Changes to the Elect) ocai diograin In the 
standing postuie, the electrocaidiogram was entirely normal Rise of blood 
pressure (induced by compression of the thighs) from 85 mm Hg systolic and 
72 mm diastolic to 225 mm systolic and 152 mm diastolic was accompanied by 
a slight reduction of the T-wave voltage from 0 3 to 025 millivolts in Lead I 
and from 04 to 03 millivolts in Lead II In the lecumbent posture, the T- 
waves were inverted in Leads II and III and the electrical axis was noimal but 
shifted toward the right Thus the changes in the electiocardiogiam which 
accompanied the extreme fluctuations of blood piessuie weie i datively insignifi- 
cant 


Discussion 

The lecurrent complete disappearance of the hypotensive leaction in this case 
caused the disorder to remain unrecognized for a period of seven years For the 
same reason postuial hypotension is perhaps frequently unrecognized in other 
cases The clinical course in this case also emphasizes a common tendency of 
postuial hypotension toward symptomatic improvement, if not actual recoveiy 
The majoiity of reported cases have been studied during the height of a malady 
which, from the descriptions of lepeated syncopal attacks, appears almost in- 
compatible with life The scarcity of autopsy rej^orts or even notation of death 
under the circumstances is significant Sleeping in a head up position, which 
fa\ois concomitant lowering of blood pressuie, is apparently a beneficial pioce- 
dure * Presumably the more prolonged the hypotension, the more effective is 
the stimulus for the development of whatever compensatory reactions are m- 
\ olved 

The pievailing opinion as to the nature of postuial hypotension has been 
stated by Ellis and Haynes = “These subjects evidently fail to have reflex vaso- 
constriction when m a standing position, which would compensate for the in- 
Li eased hydrostatic pressure" On the other hand, MacLean and Allen® have 
leported that “recent studies suggest that the defect in postural adaptation 
is not a defect in arteriolar vasoconstriction but rather one in maintenance of 
adequate return of \enous blood to the heart ” The former view seems to offer 
the more plausible explanation of the observations recorded in the present case 
It IS very unlikely that simply arresting and releasing the circulation in the fore- 
arm could produce such extreme and rapid changes in blood pressure except b> 
means of reflex effects upon the arterioles The evidence of reduced cardiac 
output in the prcscnec of lujiotcnsion mdicatci> that the return of venous blood 
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to the heart was diminished However, the fact that the hypotensive reaction 
was never accompanied by syncope favors the belief that inadequate arteriolar 
constriction as well as decreased venous return was involved 

Additional evidence in favor of a defective reflex vasoconstrictor mechanism 
is the observation that the changes in size of the cardiac silhouette were less than 
might reasonably be expected if the volume of venous return was the only fac- 
tor involved m producing the fluctuations in blood pressure Furthermore 
sweating in this case disappeared in the presence of hypotension, which is in 
contrast to the profuse sweating which occurs in normal subjects when venous 
return is decreased to the point of critically lowering the aiterial pressure Like- 
wise unexplained except by postulating interruption of a reflex mechanism is the 
failure of the heart to accelerate in the presence of hypotension Such evidence 
all points toward inadequate arteriolar constriction lather than inadequate re- 
turn of venous blood to the heart as the cause of the hypotensive reaction in the 
case described 

The site and nature of the lesion which interrupted the vasoconstrictor, 
cardioaccelerator reflex arc in this case are uncertain The interruption was 
neither complete nor permanent It was not complete because at all times it 
was possible to produce vasoconstriction as an effect of CO, or accumulation 
of muscle metabolites It was not permanent because the hypotensive syndrome 
disappeared spontaneously The most probable explanation is that postulated 
in other cases of postural hypotension with tabes dorsalis, a lesion in the hypo- 
thalamic region involving the autonomic reflex center The rise of blood pres- 
sure induced by various procedures would seem to result, under the circum- 
stances, from a “breaking through” of stronger afferent impulses when weaker 
ones were ineffective Likewise, the gradual disappearance of the hypotensive 
sjmdrome might result either from a progressively increasing number of physio- 
logic afferent impulses or from fluctuations in nerve conductivity at the site of 
the lesion due to local metabolic changes An interesting possibility, but one 
considered by Stead and Ebert ■* to be potentially unlikely, is that the defect lay, 
not in the central part of the reflex arc, but in the receptor organs If this 
were true, the production of vasoconstriction, eithei spontaneously or m lesponse 
to vaiious procedures, would be attributable to the production of chemical stimu- 
lation (by CO,, metabolites, etc ) sufficient to produce afferent impulses in le- 
ceptors which for unknbwn leasons were relatively insensitive 

The relationship between orthostatic hypotension and essential hjpertension 
in this case is notewoithy The fact that the recumbent blood pressure tended 
to be relatively high whenever postural hypotension was absent illustrates the 
distinction between high blood pressure caused by reflex vasoconstriction and 
that caused by persistently' increased vascular tonus in essential hypertension 
The blood pressure level was obviously' determined by' the combined influence 
of both factors and whenever the factor of reflex rasoconstriction was remoied 
some lowering of blood pressure occurred The tendency of the blood pressure 
to return to hypertensive le\els is reminiscent of the blood pressure reactions 
following surgical operations designed to interrupt efferent vasoconstrictor 
pathway s 

It IS of interest that the present case exhibited none of the clinical, fluoro- 
scopic or electrocardiographic changes in the heart uliich are coniinonly asso- 
ciated with prolonged elevation of blood pressure in spite of the tact that liyjicr- 
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tension had undoubtedly been present for at least seven years Indeed the 
hypertensive and postuial hypotension may have exeited a mutually beneficial 
effect upon each other It is not unlikely that the hypertension tended to 
counteract the consequences of the defective reflex A comparable case has been 
observed by Bellet® in which the fall of blood pressuie on standing persisted 
but symptoms decreased in proportion to the progressive development of essen- 
tial hypertension Possibly the ultimate s)miptomatic improvement in many cases 
of postural hypotension may be owing largely to an added increment of arteriolar 
tonus 

Summary and Conclusions 

1 A case of intermittent postural hypotension, associated with hypertension, 
is described The hypotensive reaction, because of its inconstancy, was unrecog- 
nized for seven years during which time the patient attended medical and heart 
clinics It appears likely that for the same reason the disorder is frequently 
overlooked in other cases 

2 The hypotensive reaction could be abolished by various procedures, such 
as arresting the circulation to active muscles and increasing the COo content of 
the inspired air 

3 The observations which were made in this case favor the belief that 
postural hypotension is caused by a defect of reflex arteriolar constriction 

4 Hypertension may have exerted a beneficial effect as a compensatory 
influence 
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HODGKIN’S LYMPHOGRANULOMA (RECTAL STRICTURE), 

REPORT OF A CASE* 

By Manuel G Spiesman, M D , and Hyman I Rubenstein, M D , 

Chicago, Illinois 

Historical 

Previous to Schlagenhaufer’s report of a primary case of Hodgkin’s disease 
of the gastrointestinal tract in 1913 it was a generally accepted rule that the 
gastrointestinal tract was immune to this disease Today the literature on this 
subject and our personal experience make it possible for us to assume that some 
cases giossly diagnosed as gastric carcinoma, gastric ulcer, enterocolitis, tuber- 
culosis, lymphosarcoma, obstruction of the colon, and carcinoma and syphilis of 
the rectum may have been intestinal or rectal Hodgkin’s disease 

Even though primary and secondary gastrointestinal Hodgkin’s disease is 
definitely known to exist, the meager literature emphasizes the small number of 
reported cases Of Hodgkin’s stricture of the rectum the writers were able to 
uncover only two cases, one reported by Gallant and De Vmals and the other 
given to one of the writers (M G S ), by personal com m unication from B 
Neiman, former pathologist of the Cook County Hospital, Chicago The case 
reported in this paper makes only three cases known to the writers to date 

An impression of the infrequency of the gastrointestinal manifestations of 
Hodgkin’s disease is given by the following investigators Goldfarb quotes Mead 
who reported a senes of 16,254 autopsies of which 80 were generalized Hodg- 
kin’s disease, three were isolated intestinal Hodgkin's and in only one was there 
secondary involvement of the intestinal tract Wells and Mayer in 1904 col- 
lected 238 cases of pseudoleukemia of which seven were confined principally to 
the gastrointestinal tract 


Etiology 

The etiology of Hodgkin’s disease is still not definitely understood Sherman 
in an excellent review of 75 cases quotes Stewart and Dobson who enumerate 
the different etiologic possibilities (1) An atypical form of tuberculosis (2) 
A specific infection due to a diphtheroid bacillus (3) A neoplastic disease (4) 
A granuloma of unknown etiology Most investigators favor the latter theory 
Lubarsch believes Hodgkin’s disease is m an intermediate position between an 
infectious granuloma and a true tumor Sjmimers believes that it is an in- 
fection of the hemolytopoietic system 

Pathology 

Terplan divided cases of Hodgkin’s disease of the gastrointestinal tract into 
two groups (1) Cases m which the gastrointestinal tract is exclusively involved 
and (2) cases in which the gastrointestinal lesions are part of a generalized or 
disseminated disease 

* Received for' publication December 3, 1940 

From the Department of Proctology of the Surgical Service of tlie Mt. Sinai Hospital, 
Chicago, 111 
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The piocess may leach the intestinal tiact by direct continuity from the 
involved mesenteiy, by letrograde lymphatic transport from the mesenteric 
nodes, or rarely by a primary nodular infiltration of the lymphoid tissue of the 
submucosa which then protrudes into the lumen or invades the other coats of the 
bowel The case communicated to us by B Neiman was of the primary type 
involving only the rectum and no othei organ The case which we are reporting 
IS probably secondary to involvement of the mesentery One can distinguish (1) 
the ulcerating type of lesion which is more common and consists of numeious 
ulceis and infiltrations of the stomach or bowel, (2) the tumor-hke form which 
may also be subdivided into (a) nodular infiltrations that involve a small seg- 
ment, vaiying in size from that of a pin-head to that of a tangerine, and (b) a 
more diffuse involvement which produces a stiicture of the bowel and is difficult 
to differentiate from carcinoma or sarcoma Our case fits into the above classi- 
fication of Type 2, subdivision “b ” The ulceiative type may extend through 
the various coats of the intestinal wall, perforating into the geneial peritoneal 
cavity with resulting peritonitis, or it may pioduce chronic hemoirhage with an 
accompanying severe anemia Other organs may be involved, such as the liver, 
pancreas, spleen and peiitoneum 

In Sherman’s series of 73 cases reported in the literature of which 50 weie 
examined post mortem, infiltrations weie noted in the liver in 11 and in the spleen 
in 15 The pancreas was involved in six cases and the lungs in four 

The characteristic microscopic picture is described as a progressive diffuse 
granulomatous process which involves primarily lymphadenoid tissue The 
initial change is hyperplasia of the lymphoid reticulum which is followed by the 
formation of a peculiar granulation tissue containing a wide variety of cells which 
replaces the normal architecture This tissue undergoes necrotic changes and 
the piocess terminates with the foimation of a hyaline fibrous tissue The chief 
characteristic of the cytologic picture is the polymorphous appeal ance of the tis- 
sue, giving it a granulomatous character The tissue is composed of varying 
quantities of small and large lymphocytes, reticulum cells, plasma cells, eosino- 
philes, polymorphonuclear neutrophiles, fibroblasts, and mononuclear and multi- 
nuclear giant cells (Steinbeig and Reed cells) Some cases vary from the classic 
picture, presenting a complex problem to the pathologist 

Symptoms 

The intestinal type of Hodgkin’s disease presents one of two vaiieties of 
symptoms (1) the inflammatory variety is accompanied by the passage of blood, 
bloody mucus, with abdominal pain, meteonsm, diarrhea, etc , simulating tubercu- 
lous enterocolitis, (2) the obstructive type presents symptoms such as constipa- 
tion, obstipation, diarrhea,, bloody mucus, abdominal cramps or complete obstruc- 
tion usually simulating carcinoma Other symptoms of both types are malaise, 
weakness, loss of weight, loss of appetite, and pruritus am 

Diagnosis 

*^1 he diagnosis of nucstin»il or rectal Hodgkin’;> disease it> made by the biopsy 
findings \ isiiali/ation and palpation of a “jtricturc and the roentgenologic evidence 
of a reetal or eolonic filling rlefect 1 he* iniero'seopic changes at times may be 
difficult to ditierentiate from thobC of 1> inphobarcoma The characteristics of 
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geneialized Hodgkin’s disease such as enlargement of the lymph nodes, liver and 
spleen and blood changes may be absent The roentgenologic changes in Hodg- 
kin’s disease of the intestinal tract are not characteristic Ruggles and Stone 
state that there is no type of lesion or region characteristic of the disease and 
therefore there is no specific pictuie Very few roentgenologic reports of Hodg- 
kin’s disease of the intestinal tract have been reported in the literature In one 
of Sherman’s cases the roentgenograms showed filling defects which were inter- 
preted as non-specific ulcerative colitis, and simulated intestinal defects seen in 
patients with tuberculous peritonitis and mtestinal malignancy 

Differential Diagnosis 

Hodgkin’s disease of the stomach usually simulates gastric caicmoma and 
gastric ulcer In the small and large intestine it may resemble enterocolitis and 
carcinoma and in the recto-sigmoid it simulates lymphopathia venereum, rectal 
stricture, carcinoma, syphilis, tubeiculosis, amebic granuloma, idiopathic ulcera- 
tive proctitis and roentgen stricture 

Hodgkin’s i octal stnctiire may consist of varying nodular infiltrations that 
involve a small segment and vary in size from that of a pin-head to that of a 
tangerine , oi there may be a more diffuse involvement which produces a stricture 
of the rectum These nodules may or may not be ulcerated In our case, the 
stricture type was present about 7 to 8 cm above the anal verge The surface 
was nodular, granular, ulcerated and beefy in appearance Bloody mucus was 
present below the strictuie The stricture lumen admitted the examining finger 
The walls were indurated, resilient and of the consistency of sponge rubber 
The consistency of the wall was softer tlian that of carcinoma or lymphopathia 
venereum There were no palpable lateral sinuses as felt in lymphopathia 
venereum, and no ulcerated crater or cauliflower piotuberances as felt in carci- 
noma The histoiy of previous abdominal Hodgkin's disease and the biopsy 
helped to establish the diagnosis 

Caicmoma of the rectum, especially the colloid and scirrhous variety with 
their tubular strictures, can be diagnosed by palpation and biopsy Although 
they may occur at any age, they are most frequently seen between the ages of 
40 to 60 There is usually a history of change of habit time, rectal bleeding, 
backache and loss of weight 

Lymphopathia veiieieuin aiio-iectal stuctiue, frequently mistaken in the past 
for syphilis, is usually found in young colored women between the ages of 25 to 
35 and occasionally in uhite The percentage in the male is very low In a 
series of 138 rectal strictures reported by one of us (^1 G S ) 115 gave a posi- 
tive Frei test Of the 115, 90 per cent weie negroes, 9 per cent white and 1 
pel cent ^Mexican Ninety-eight of the females were colored, one was Mexican 
and five weie white There were five male negroes, six male wdntes and one 
Mexican The majority of these strictures are located 4 to 6 cm from the anal 
verge The anal opening is usually jiatulous In the ano-rcctum the lumen 
tapers dowm, giving the appearance of a cone The lumen is usually tubular, 
with irregular constrictions and lateral pockets filled w'ltli granulation-ti^sue 
which easih breaks on digital pressure These patients are obstipated and \oid 
a “cherrj-juice-hke discharge” The diagnosis is made b} the biopsy findings 
of chronic granulation tissue and a positi\e Frei test 
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Ulcetative proctitis and colitis occasionally produce rectal stenosis of the 
tubular variety but do not present the cone-like narrowing seen in lymphopathia 
venereum There are usually geneial debility, cachexia, and dysentery of long 
standing, but the stenosis comes on much later than it does in Hodgkin’s disease 
The biopsy presents granulation tissue and the Frei test, blood picture and 
Wassermann reaction are negative 

Amebic granuloma Although rare this condition has been seen by us in 
three instances and must be considered in the diffeiential diagnosis of rectal 
strictures The patient usually passes bloody mucus but little or no pus Direct 
smear presents active amebic trophozoites, and the biopsy shows granulation tis- 
sue not pathognomonic of Hodgkin’s disease 

Tuberculous stucture of the rectum is also rare David reports three cases 
although in Graham and Cohen’s analysis of 1000 autopsies of which 226 had 
tuberculosis of the lung, none presented hyperplastic tuberculosis The scrap- 
ings from a positive case should present tubercle bacilli and yeast cells A good , 
rule to follow is “no lung tuberculosis no rectal tuberculosis ’’ 

Post radiation stricture may result following radium and roentgen-ray treat- 
ment foi carcinoma of the cervix, uterus, prostate, bladder and pelvis In these 
cases the stricture is hour-glass in appearance, and the mucosa around the ulcer 
presents telangiectasis The biopsy shows granulation tissue Our patient had 
had roentgen therapy of the abdomen and pelvis, and a roentgen stricture had 
to be and was ruled out 

Syphilitic stricture, contrary to popular belief, is also a rare entity If pres- 
ent in the ulcerative fibrotic stage, there are fibrotic bands palpable between the 
ulcers instead of nodules and granulomata 

If the ulceration is completely healed one has in reality a healed gumma which 
presents a healed ring deformity with no blood or pus discharge There is a 
history and positive serologic reaction for syphilis If ulceration does exist the 
condition responds to anti-syphilitic treatment, which Hodgkin’s disease or carci- 
noma or lymphopathia venereum does not We have seen only one healed syphi- 
litic ring stricture and one of the ulcerative fibrotic type in 15 years, this includes 
three years m the Cook County Gastrointestinal Rectal Clinic of Chicago, m 
which one sees rare and unusual proctologic conditions 

Gonorrhea of the rectum, although commonly present in women, produces few 
if any rectal strictures Since the advent of the Frei test many rectal strictures 
formerly believed to be gonorrheal in origin have been found to be caused by 
lymphopathia venereum We have not seen a single case of proved gonorrheal 
stricture The case we are reporting in this paper had had gonorrhea and this 
had to be considered in the differential diagnosis 

Strictures of evlenial origin, such as tliat seen in carcinoma of the prostate, 
chordoma, sarcoma, dermoid cysts, Krukenburg tumor in the cul-de-sac of Doug- 
las, cancer of the pelvic organs pressing on the rectum, pelvic abscess, can usually 
be differentiated from Hodgkin’s disease by the absence of ulceration in the mu- 
cosa and the elicitation of the above extrinsic pathologic changes If the intrinsic 
tumor perforates the rectal mucosa as it sometimes does in carcinoma of the 
prostate, the biopsv will make the diagnosis 

Rare and benign tumors of the rectum such as fibroma, lipoma, adenoma, 
angioma, adeno-mvoma, fibronnoma of the iion-mahgnant type and sarcoma. 
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melanoma and leukosarcoma are more oi less rare tmnors which can produce a 
rectal stenosis and should be kept in mind The biopsy makes the diagnosis 

Leiikoplakuij although very rare, produces narrowing of the rectum with 
chronic proctitis 

Lymphosarcoma is characterized by prominent palpable folds of thickened 
mucosa or rugae The folds are not fixed and are freely movable on digital 
examination The mucosa does not appear ulcerated, and the patient may or 
may not pass bloody mucus The condition is lare and has been seen only once 
by us 


Treatment 

Roentgen therapy stands out as the most helpful form of treatment as shown 
by Holmes, Diesser and Camp Sussig, Singer and others have advocated a 
combination of resection with roentgen therapy in localized lesions of the gastro- 
intestinal tract Other palliative measures such as high caloric diet, liver and 
lion and in certain cases small doses of the arsenicals help to maintain the 
patient’s strength 


Prognosis 

Craber reported 310 cases of Hodgkin’s disease, 125 proved by biopsy, 10 3 
per cent lived for five or more years following radiation, 168 per cent of the 
proved cases revealed that five year survivors were on the average 10 years 
younger (34 years of age) than a group that had survived for six months or 
less The difference in the period of survival between the two groups is appar- 
ently owing to the difference in the virulence of the disease, although the histo- 
logic appearance of the nodes showed no correlation Features which favored 
good prognosis were localization in one area if combined with early treatment, 
absence of leukocytosis or leukopenia and gam in weight after irradiation Fe- 
ver, marked pruritus and splenomegaly were apparently unfavorable signs 

Case Report 

The case is tliat of a young married woman, aged 24, who was first seen by one 
of us (H I R ) on November 28, 1931 Her only complaint was that of a dry cough 
of four weeks’ duration with no history of any preceding upper respiratory infection 
Examination revealed tlie following She was somewhat obese and had a slight fever , 
the tonsils were small with no evidence of infection, the chest findings were grossly 
negative She was not seen again until July 9, 1932 (seven montlis later), when she 
again complained of a hacking cough 

Examination at this time re\ealed a slight fever of 100 8® F orally and a small 
mass palpable in tlie right supra-clavicular region, as well as enlarged glands in both 
axillae A blood count done on July 9, 1932 revealed white blood cells 24,900 , neutro- 
philes 80 per cent, small lymphocytes 15, large lymphocytes 1 , eosinophiles 2, and red 
blood cells 4,010,000 The Slantoux test, Wasserinann and Kahn tests were negative, 
as. w’ell as agglutination tests for undulant fever A stereoscopic roentgen-ray of tlie 
chest (8/3/32) revealed a moderate amount of fibrosis in both lung fields, the costo- 
phrenic and cardio-phrenic angles were clear A mass the size of a dime was present 
in the low ermost portion of the right hilus simulating a ly mph node Subsequent blootl 
counts (8/3/32) showed a moderate leukocytosis White blood cells 22,400, neutro- 
philes 75, small lymphocytes 23, basophiles 2, large lymphocytes 4, with a slight 
achromia 
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f Tf CcrviLal lymph node removed on 8/4/32 showing changes characteristic 

of early Hodgkins lymphogranuloma The normal architecture of the lymph nodes is ob- 
scured by a dittuse infiltration with a very clear pleomorphic type of granulation tissue with 
leukocytes, many of them eosinophihe. with lymphocytes, plasma cells and fibi oblasts The 
rLticuluiii i 2 > lluckLticd, tile ciiclotlieliiil ccll^ urc iiiiirkLcl!^ swollen Sonic of tlic cells stniitl 
out due to the sue ot their luielei and some appear to contain several compact nuelei (High 
Power X 500 ) 

Ftc 2 ibcltw) Biopsy taken trom pen-reml region reinoced on 8/23/34 presents a 
con^idtrabl^F urtlitr atl\niicc<i in ihc dc^cloprneiit ot dodifkin’s grnnuloiiitituus tissue 

Here the reticulum is much more prominent and the cells are m the background as compared 
with the preceding figure Ueiuiite small compact giant cells are seen The granulation tissue 
his retimed its ihiekeiied retieuhiii' but I leka Its lormer eellularity (High f^uveer X 500) 
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Fic 3 (a&ow) Biopsy section taken from Hodgkin’s l>TnphogranuIonia rectal stric- 
ture showing rectal mucosa with its accompanying pathological changes (Lou Power, 
H and £ stain ) 

Fig 4 {btloiL>) One section of Hodgkin’s lymphogranuloma rectal stricture shown 
in figure 3 \isualizcd under high power, showuig Ijinphocytes, cosinophilcs, i)ol>morphonuclcar 
Icukoc} tes and occasional giant cell ( H and £ stain ) 

girl (May 17, 1934) During her pregnanej she developed a non-pitting cdeiiii ot the 
left arm from the axilla to the niid-fingers which remained more or less residual until 
the end Hei labor and puerperium were moderatelv febrile, and during the three 
months postpaitiim she developed oliguria, iiiei easing pain in the abdomen ind lett 
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lumbar region together with progressive edema of the lower extremities A pstro 
intestinal roentgen-ray examination on August 14, 1934 failed to reveal any pathologi 

cal findings 



Fig 5 Mrs F H Colon enema shows a tubular stricture formation in the rectosigmoid 
region about four inches long and another in the distal sigmoid region also about four inches 
long They both appeared intrinsic Biopsy established the diagnosis of Hodgkin’s lympho- 
granuloma 


On August 15, 1934, p>elogr.iph> revealed a non-functionmg left kidney A 
guinea pig inocu’ation with i catlieteri/ed specimen from the left kidnc> revealed no 
evidence of tuberculo'.ia at guinea pig autop->> (10/16/34) Exploiatioii of the left 
kidney was advised and periormed bv Dr H Rolnick (8/23/34) with the finding of 
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a mass of glands (weighing several pounds) compressing the left kidney and ureter 
and extending down into the pelvic legion The mass and kidney capsule were freed 
to some extent and a biopsy (No 2) was taken, which specimen corroborated the 
previous diagnosis of Hodgkin’s lymphogranuloma (Dr I Davidson) (Fig^ure 2 ) 

Deep roentgen-ray therapy in repeated courses followed with clinical improve- 
ment and gam in weight up to 147 lbs The recurrent enlargement of the glands in 
the abdomen, suprapubic and pelvic regions responded to the successive series of deep 
roentgen-ray tlierapy with resultant well being of the patient Supportive therapy of 
high caloric diet along with liver and iron helped in maintaining the patient’s strength 
during a period of eight years During the last year, however, progressive bowel dis- 
comfort developed witli frequent muco-sanguinous stools and marked tenesmus, alter- 
nating with obstipation A rectal examination (by H I R ) in March 1939 revealed 
a firm infiltrated constriction ring in die rectal ampulla about four inches above the 
anal opening, which barely permitted the passage of the examining finger Concen- 
tration of deep roentgen-ray therapy over this region was advised and carried out with 
little improvement of the rectal symptoms On September 19 and 21, 1939, procto- 
scopic examinations were done by one of us (M G S ) and biopsy specimens were 
removed with, the diatliermy cutting current directly from the infiltrated area in the 
rectum The pathological report revealed “mucous membrane with regular glands 
and dense areas of infiltrating round cells and eosinophilic polymorphonuclears Sub- 
mucosa and muscularis similarly infiltrated There are a few scattered large epithelial 
cells which with the eosinophiles suggest Hodgkin’s lymphogranuloma” (Dr I Pilot) 
(Figures 3 and 4 ) 

A barium roentgen-ray of the colon done shortly after the biopsy revealed the 
presence of constriction rings in the rectal and sigmoid regions (figure 5) The 
question tliat presented itself was, were these strictures in the sigmoid and rectum 
possibly due to the resultant fibiosis from the intense deep roentgen-ray therapy she 
had previously received or was it part of the generalized Hodgkin’s disease process 
infiltrating tlie sigmoid and rectum? From the results of the proctoscopic examination 
and biopsy findings we feel justified in concluding that the strictures of the rectum and 
sigmoid were part of the Hodgkin’s disease process infiltrating and extending from 
the previously described abdominal and pelvic lesions Further roentgen-ray therapy 
and supportive treatment were administered The patient again improved for several 
weeks, but this was followed by a progressively downward course During the last 
months of the patient’s illness there was continued fever, lack of appetite and in- 
ability to eat or drink without experiencing prompt abdominal pain, tenesmus and fre- 
quent muco-sanguinous stools There followed progressive wasting witli terminal 
bronchial congestion The patient died on January 11, 1940, more than eight years 
after the first appearance of symptoms An autopsy could not be obtained 

Conclusions 

1 Hodgkin’s lymphogranuloma of the gastrointestinal tract is comparatively 
uncommon 

2 Hodgkin’s lymphogranuloma of the rectum is very rare A case is re- 
ported herewith which is only the third definite one discovered in the literature 
and by personal investigation 

3 A differential diagnosis of rectal strictures is discussed 
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A CASE OF MARKED TORTUOSITY OF THE ABDOMINAL 
AORTA WITHOUT CALCIFICATION, CAUSING MILD 
ATTACKS OF SUBACUTE INTESTINAL 
OBSTRUCTION ” 

By Robdrt S Palmer, M D , F A C P , Boitoii, Massachusetts 

The consensus of present medical opinion is that atherosclerosis of the aoita 
IS most marked m the abdominal portion and that it rarely if ever gives use to 
clinical symptoms This opinion is unanimously expressed in the recent text- 
books consulted ^ One encounters patients with marked general atherosclerosis 
of the large vessels complaining of various iriegular digestive symptoms, vaii- 
ous aches and pains, paresthesias, loss of weight and often mental retardation 
Such patients seem to exemplify the results of advanced general senile changes 
rather than specific locali/atioiis, dccompauied by rather than due to the athero- 
sclerosis Some authors - ha\e held that digestive disorders are due to abdomi- 
nal sclerosis with narrowing ot tire blood vessels, w’hereas others have ascribed 
pani and stiffness in the back to ischemia resulting trom calcareous disease of 
the dorsolumbar aorta 

In the past older author.-, referred to angina abdommis (Pal, Brunton, All- 
butt) and ‘angina pectoris pseudo-gastialgique” ( Huehard) Goodman* re- 
Kr-> to these authors and presents the case of an 82 }car old female who, follow- 

•IviCLi.uJ for publiCTti.) I rtbriur> 7. 1940 



CASE REPORTS 


359 


mg hard ph)fsical work, was stricken with umbilical pam accompanied by great 
anxiety, nervousness and restlessness, promptly relieved by inhalation of amyl 
nitrite Attacks of coronary insufficiency, presumably due to myocardial is- 
chemia, may be represented by pain m the abdomen On the whole, it is un- 
likely that specific abdominal pain due to atherosclerosis m the abdominal aorta 
or Its branches occurs except as the result of acute ischemia due to either mesen- 
teiic thrombosis or dissecting aneurj'sm The case reported herewith is in- 
teresting because the abdominal aoita was unusually tortuous, without calqfi- 
cation, and resulted m mild attacks of subacute intestinal obstruction duejto 
pressuie on the left poition of the transveise colon ^ 

Case Report 

A male architect was fiist seen one year and eigJit months befoie the last ob- 
servation He was without complaints, except for mild fatigue Albtmiinuria had 
been discovered 10 years previously His father died of heart disease at 67 His 
mother died of old age at 84 One sister died of heart disease at 67 The history 
otherwise was not contributory 

Physical examination showed tortuous arterioles in the fundi with arteriovenous 
compiession The heart was enlarged 1 cm to the left The blood pressure was 175 
mm Hg systolic and 120 mm diastolic A slight to moderate grade II systolic mur- 
mur was heard at tlie apex and along the left sternal border in the second and third 
interspaces The percussion note was slightly dull at tlie apices with increased 
whispered voice in the paravertebral regions on botli sides at the level of the spine of 
the scapulae The remainder of tlie physical examination was negative, except for 
the featuie of greatest interest, which was a large, easily palpable pulsating mass far to 
the left in the loin, which could easily be followed as it curved back toward the niidhne 
and ovei the pelvic brim shghti}' to the right of the midline Orthodiagrani showed 
a tortuous thoiacic aorta and slight prominence in the region of the left ventricle The 
total transverse diameter of the heart was 11 5 cm The internal thoracic diametei 
was 22 7 cm The electrocardiogram showed normal rhythm, rate of 80, with shallow 
inversion of Ti and late inversion of T- a if The maximum urine concentration on 
limitation of fluid (Fishberg technic) reached 1 016 Examination of specimens 
showed none up to a trace of albumin Various sediments showed a rare to an oc- 
casional red cell and none to many granular casts Intravenous phenolsulphonphthaleiii 
showed an excretion of 10 per cent in 15 minutes, 15 per cent in half an hour, and 20 
per cent in one houi The nonprotein nitrogen was 38 mg per cent of whole blood 

The diagnosis was hypertensive and arteriosclerotic (coronary) heart disease, 
chronic vascular nephritis, hypertension No special treatment was advised except 
for general hygienic directions and a moderate protein diet without added salt 

The patient had felt well for a year and a half when, two months before the last 
obseivation, he complained of a heavy feeling, or lump” in the left lower quadrant 
and across the lower abdomen, coming on five or six hours alter heavy meals, followed 
by constipation and gradual recovery in the course of 24 hours or less With the 
attacks tliere was considerable belching of gas, but no passing of flatus Physical ex- 
amination showed rather marked arteriovenous compression in the arterioles of the 
fundi, and caliber changes were apparent The heart appeared to be enlarged as 
before When tlie blood pressure was taken no sounds could be heard on auscultation 
and the s>stolic piessure had to be estimated b\ palpation The pulsating mass con- 
sidered to be the abdominal aorta was even taither to the left and telt 1 irger llierc 
seemed to be no essential change in his condition, except that the arteriolar sclerosis 
noted in the fundi seemed more advanced, as did that of the brachial arteries as 
compared with the initial observation a 3 ear and a half before It w.is thought 
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that the tortuous abdominal aoita exerted some extiinsic piessuie upon the 
to^bowd and was causmg mild attacks of subacute mtestmaf obstructtou CaieM 
rnfSitffen examination with the barium enema showed a lounded defect in the left side 
of thf transverse colon due to a pulsating mass The defect was persistent throughou 
the examination and was checked on a latei occasion Theie was no evidence of 






hiG 1 A rttouthul photograph of the original roentgcn-ray plate showing a inarkctlly 
tortuoua abtlomnnl aorta, tin. outlines of which were easily recognized on tlic original radio- 
graph The persistent detect in the left portion of the trans\erse colon caused by the aorta 
Is easil> apparent 

intrinsic disease f figure 1) There was no evidence ot microscopic blood in the 
stools The reiUiimder of the laboratorj e.\aininatton was essentially as before, 
showiiv a moderate degree of failure m coneentrating power and in delayed ex- 
cTelion'of the mtra%enous pheiiolsulphonphth dein 
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Mineral oil and a low residue diet divided into five small meals relieved the symp- 
toms for the lemaining two years of his life, terminated by a cerebral accident at a 
distance, so that no autopsy was obtained 

Summary 

A case is presented which showed marked tortuosity of the abdominal aorta 
without calcification, resulting m mild attacks of subacute intestinal obstruction 

BIBLIOGRAPHY 
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cial reference to arteriosclerosis, Med Jr and Record, 1925, cxxii, 6-10, and 71-75 

3 Ridlon, John, and Berkheiser, E J Calcareous degeneration of the dorsal and lumbar 

aortae as a cause of backache, Jr Am Med Assoc , 1923, Ixxx, 1831 

4 Goodman, Edward H Angina abdominis. Am Jr Med Sci , 1918, clx, 524 
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namely, anatomy, physiology and pathology, combined with years of experi- 
ence in the sick room and at the autopsy table 

Of all the fine teachers with whom I have been privileged to work, Pro- 
fessor Kovacs of Vienna stands preeminent as a diagnostician The thoi- 
oughness with which he made his examinations and the finesse with which 
he correlated salient points in the history to his positive objective findings, 
together with the pathological changes that must occur as a result of organic 
lesions, was an inspiration never to be forgotten The utter accuracy of his 
diagnosis, as demonstiated at the autopsy table, was phenomenal to all who 
worked with him This was all the more remarkable because he did not 
have access to modern blood chemistry, the electrocardiogiaph or the other 
laboratory tools upon which we depend so much today 

Lessons learned under such a teacher are seldom forgotten, but too often 
neglected because of too many modern tools which give us positive findings 
in shorter time and with less expenditure of energy (by tools, I mean all the 
modern laboratory methods and appliances) We cannot do without the 
tools, but neither should we rely exclusively on them 

Genius has been defined as "the capacity for taking infinite pains ” Few 
of us can hope to be Osiers, Janeways, Neussers or Kovacs, but who cannot 
improve by experience and practice^ It is amazing to what degree these two 
things, experience and practice, can tiain our special senses Paderewski, 
Heifetz, or any other great genius in any other field found no short cut to 
the technic that gave him fame Only by the same kind of hard work and 
diligent practice can the physician hope to develop a knowledge and skill that 
will insure for him accuracy in physical diagnosis 

Some may tram one sense more than others Professor von Neusser’s 
acuity of smell was so pronounced that he frequently diagnosed a case on 
the odor of perspiration He would walk into a ward of the general hospital 
in Vienna, lift a patient’s arm, sniff, and name the malady, then he would 
pioceed with a thorough examination and discussion from every possible 
point of view Rarely was his first impression proved wiong by the ex- 
haustive stud)'’ But even von Neusser was never guilty of rel)ing onI> 
on this one remarkable capacity IMuch less should those of more limited 
experience attempt snapshot diagnosis 

The well-known Dr Babcock of Chicago reached an enviable position as 
diagnostician and teacher of internal medicine, though totall) blind Tins 
was possible by training the other senses to compensate for this total absence 
of sight Our own Dr Pottenger can detect lesions in the chest by palpa- 
tion alone, so keenly is Ins sense of touch de\ eloped Hon ever, it is not the 
development of great skill m the use of a single sense, but the training of all 
the senses that makes for abilit) in physical diagnosis Probabl) no other 
single factor lias contributed as much to the high mortality in the oral tests 
as has this inability to make a satisfactory ph)sical examination 

Some of tlie observations made at the time of the examinations ina) be 
of interest to )OU It is impossible to enumerate them all or to classif) 
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them as to their frequency Some candidates do not do themselves justice 
because of extreme nervousness This is a condition that is inherent with 
some individuals throughout life Many are inclined to make a tentative 
diagnosis from a lead obtained in the history and are apt to concentrate too 
much upon that part of the body suggested by this lead and neglect the rest 
of the patient They forget how much can be learned by a thorough in- 
spection and even palpation of the entire body and that this takes actually a 
short time when compared with the knowledge thus obtained Some forget 
that many valuable clues may come from the general appearance of the 
patient — his expression, his mannerisms, the character of the skin and the 
mucous membranes, as well as the hair and even the fingernails 

It IS gratifying to see the large number of candidates who use the oph- 
thalmoscope as part of their general examination Their interpretation of 
what they see is not always correct 

Fortunately the popularity of vitamins and the frequency with which 
avitaminosis occurs has made the inspection of the mouth and tongue almost 
as common now as when “stick out your tongue” was the first and some- 
times the extent to which physical diagnosis was practiced in our grand- 
fathers’ day In spite of this, many candidates overlook lesions of the 
tongue which could give them a very positive clue toward a correct diagnosis 

In the examination of the neck very few doctors ever feel for Virchow’s 
gland Some have overlooked a goiter because of its being partially sub- 
sternal Such prominent findings as distended and even pulsating veins 
are missed because of careless inspection 

An examination of the chest is one of the best of all criteria by which 
one can be judged as to his capability to make a physical diagnosis Lack 
of knowledge of the normal anatomy, with particular reference to the heart 
and lungs and their relation to the chest wall, is a common fault Those 
who fail to note the shape, contour, symmetry and expansion of the chest are 
usually the ones who overlook important pathology within the chest Those 
who chart their findings with a skin pencil on the chest generally make more 
careful and accurate examinations because they realize that they have left 
their ‘ wilting on the wall ” Unfortunately, very few use this method 
In making diagnoses of cardiac conditions too little attention is given 
to the pathological changes that must occur as a result of oiganic lesions in 
the heart Much valuable information can be discovered by careful examina- 
tion of the pulse, the neck veins, the lungs and the liver, accurate outlining 
of the heart borders with light percussion and the aid of a small tuning fork 
in difficult cases, and lastly, by palpation of the cardiac impulse All this 
should be done before resorting to the stethoscope for a diagnosis Most 
candidates look at you in bewilderment when you ask them to tell you 
whether the impulse felt through the chest wall is from the right or left 
ventricle because they have forgotten, or never learned, the relative position 
of the two ventricles to the anterior chest wall 
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So much 1 chance is placed upon loentgenograms that \ery tew «.an out- 
line the heart bordeis accurately, and I am still old-fashioned enough to think 
that all w'ell-trained men should be able to do this without access to loontgon- 
ray m a large percentage of the cases, proMded that they leain to percus^ 
lightly and parallel to rather than across the heart boidei 

Too many candidates are dependent upon the electrocaidiogiam foi then 
diagnosis This is particularly true in cardiac arrhythmias Of couise, w'o 
all want and need the electrocardiogiam foi ceitainty of dlagnos^^, but we 
should not become so dependent on it that w'e aie lost without it Man) 
w'ho read the electrocardiogram w'ell make pooi physical examniatioiis. of the 
lieai t 

Lesions of the lungs are just as frequently o\ei looked or misniteipieted 
as those of the heart It is not essential that one iccognize all the signs bi 
then specific titles, that is, the name of the man w'ho discoveied tlieni, but 
it is essential that he recognize their existence and be able to niteipict then 
significance He should be able to distinguish betw'cen a pneumonui of the 
left low'er lobe and a compression of this lobe b) an enlaiged heait, even if 
he doesn’t know that it is called an Ewait's sign 

As intimated befoie, the old clinicians displayed then skill inoie in then 
examination of the chest than any othei pait of the body, but today some 
of the poorest examinations ha\e been made by candidates w’ho have con- 
fined their work to diseases of the chest. A piobable explanation of this 
was given to us in Boston last yeai by an authoiity on tubeiculosis w'ho said 
that they do not rely much on physical examination nowadays, but nithei 
upon the loentgenogiams To the expeit this is a shoit cut to diagnosis, but 
to those of lesser experience it is a dangerous pioceduie 

Lack of thoroughness in examination of the abdomen is just as notice- 
able as m that of the chest la Cleveland last yeai two dilfei ent men m.ide 
a diagnosis of peimcious anemia in a thin, pale w'oman, fiom her blood 
picture, and completely failed to see vigoious peiistalsis and even antipeii- 
stalsis of the stomach They w'ere very much embiiiiassed when this con- 
dition was made obvious to them by a little gentle tapping of the abdomen 
These younger men seldom attempt to detect the old-fashioned splash in 
the stomach as an indication of a piobable obstiuctive lesion at the pyloiiis 
The accuracy with which gastiointestinal diagnosis can be made by loentgen- 
ray has made many ignore the technic of the old clinician in then examiiuitioii 
of the abdomen In fact, few of the younger men even know what 
Murphy’s sign of gall-bladder disease is Also, many forget that more can 
be learned by gentle palpation than by deep and rough piobiiig of tlie ab- 
domen Some aie too hesitant to make a diagnosis of mtra-abdoiiiinal 
pathology, particularly inflammatory, such as appendicitis, without the sup- 
port of positive laboiatoiy findings They do not leahzc that .in acutely 
inflamed appendix can pi ogress to peiforation w'lthoiit a leukocytosis or 
even a use in temperature 
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Peripheial vascular lesions are sometimes missed by superficial examina- 
tion of the extremities In one instance a coarctation of the aoita would 
have been detected had the doctor taken the trouble to take the blood pressure 
of the leg or had he even compared the pulse of the upper and lower 
extremity 

The use of the Wassermann test has so relegated the necessity foi 
seeking external physical signs of syphilis that few younger doctors know 
where to feel for tibial nodes and occasionally miss very obvious visible 
manifestations of the disease 

Again, too many candidates are lost when their clinical case involves 
diagnostic problems in neurology They also fail to appieciate the close 
relationship which exists between the neivous system and all the functions of 
the body 

An observation made and commented on by all the Board members is that 
on the whole the candidates that make the poorest showing of any group are 
the ones who have gone too early into subspecialties before sufficient practice 
in the broad field of internal medicine 

Apropos of what has been said of the candidates for the American Boaid 
examinations, I might add that it is true to a greater degree of our interns 
and residents in our hospitals A letter received the day I left home from 
another Board member reads in part, “My observations relative to the inade- 
quacy of physical diagnosis are most concrete In a word, the young 
internist has been trained out of physical methods by the attitude of his teach- 
ers or the sense of inadequacy in his own efficiency For example, this last 
week a superior resident, a giaduate of one of our top medical schools, termed 
a cardiac lesion that of mitral stenosis A glance at the thorax and percus- 
sion of the borders of the heart refuted this diagnosis When confronted 
with his statement that my method, while confirmed, smacked of snap diag- 
nosis, I called his attention to the fact that there was a diffuse apical impulse 
in the sixth interspace in the left anterior axillary line and the enlargement 
was intracardial since the right border of cardiac dullness was not displaced 
to the left, hence a pure mitral stenosis could not possibly account for the 
contour of the heart When impressed by the directness of my logic he 
retorted, ‘Well, I would have picked it up on the orthodiagram anyway’ I 
believe we are approaching what S Weir Mitchell termed, ‘de-mentalization 
by mechanical gadgets ’ ” 

It IS surprising and disquieting that as high as 30 per cent of the 
examinees fail m some phase of the practical examination and not wholly 
through fault of their own Is it not a reflection upon the modern teaching 
m our schools today, and should not revision m the plan of teaching be made 
so that more emphasis be given to proper technic and to the importance of 
physical diagnosis m our medical education of students and later internes^ 

One of the very best t>pes of training that any doctor can get before he 
attempts to specialize m any field is a few years m general practice, provided 
he has been well trained before he leaves the supervision of his teachers 
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In fact, a yeai or two in a i ural community, where a man is wholly dependent 
on his own i esources, might be a good substitute for one of the three years’ 
training in a hospital that we require of our candidates today Such a pro- 
gram would be specially valuable if post-wai conditions require a geographi- 
cal redistribution of medical personnel 

In conclusion, we must appreciate and utilize the countless advantages of 
all the modern achievements in the advancement of medicine today I merely 
want to make an urgent appeal that the old-fashioned art of physical diag- 
nosis be not neglected or set aside for the newer methods, but that both may 
travel along hand in hand 

G Gill Richards 
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Thoracic Surgeiy By Charles W Lester, AB,MD,FACS 141 pages, 22 X 
14 5 cm Oxford University Press, New York 1941 Price, $2 00 

This outline conforms in its general plan witli corresponding outlines on other 
subjects It will be of use chiefly to those who already have a fair knowledge of the 
subject, but for such it should be useful as a means of quick leview 

Certain statements in the outline are open to criticism In places clarity and 
precise accuracy have been sacrificed for brevity Thus, the description of the 
reflection of the pericardium onto the chest wall (page 6, A 1 ) appears misleading 
anatomically The “obliterated ductus arteriosus extends from the pulmonary artery 
to the arch of the aorta” opposite rather tlian “at the origin of the subclavian artery.” 
(Page 7, Blc) The desciiption of the procedure for inducing artificial pneumo- 
thorax (page 106, E 2 d ) might lead the inexperienced to believe that the water 
enteied the pleural cavity 

Certain details of technic may also be questioned The use of needle punctures or 
incisions in treating subcutaneous emphysema (page 30, C2 ) is so rarely justified that 
mention of it seems out of place in such an outline The same may be said of aspira- 
tion of the pericardial cavity by the posterior approach, and of inducing pneumothorax 
under positive pressure The minimum of two years and maximum of five years for 
maintenance of artificial pneumothorax are usually regarded as too short Cessation of 
symptoms, failure to demonstrate tubercle bacilli in the sputum, and roentgenographic 
evidence of healing are not reliable indications for abandoning pneumothorax treat- 
ments (page 108) 

The technic described for opeiation on diverticula of the esophagus (page 49) 
and the position recommended for operation on the phrenic nerve (page 101, D 1) may 
also be questioned 

In spite of such points, the woik is well done, and it should serve a useful purpose 

O C B 

Gyncecological Opeiatious By J Lyle Cameron, M D , F R C S (Eng ), FACS, 
M B C O G 200 pages, 22x14 cm Oxford University Press, New York 
1941 Price, $5 50 

Dr Cameron should be coinphinented for his very clear and concise treafment of 
a field as broad as gynaecological operations The text is very well arranged, with 
bold face type liberally used to indicate the more important topics The subjects are 
adequately discussed, without being voluminous The illustrations are exceptionally 
well done, and are for the most part complete in detail 

riie book should be classified as an excellent handbook of a very extensive subject 

W K D 

Directory of^ Medical Specialists Certified by American Boards Directing Editor 
Paul 1 itus, AI D 2495 pages , 23 5 X 16 cm Columbia University Press, 
New' York 1942 Price, $7 00 

This large volume contains a complete list of all diplomates of the American 
Boards of each of the fifteen major specialties, about 18,000 in all, certified prior to 
January 1, 1942, 4,000 more than were included m the first edition These are first 
listed alphabeticallj under each specialty, subdivided by states and cities, with a brief 
biographical paragraph There is a second general alphabetical list of all diplomates, 
guing only the address and specialty of each 
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There is a list of the members of the Advisory Board for Medical Specialties and 
of each American Board There is also a brief historical account of the organization 
of each board, its purposes, and the qualifications required and procedure necessary to 
secure certification A list of the national and sectional societies is given under each 
specialty 

Tins IS a valuable book of reference, indispensable foi every school and hospital 
library and a useful addition to that of every physician 


P W C 
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Gifts to the College Library 

We giatefully ackno\A ledge leceipt of the following gifts to the College Libran 
of Publications by Members 

Books 

Dr Harold E B Pardee, FA CP, New Yoik, N Y— “Clinical Aspect? of the 

Electrocardiogram”, ^ , 

Dr Maurice A Schnitker (Associate), Toledo, Ohio — The Electi ocai diogram m 
Congenital Cardiac Disease” and “The Sulfonamide Compounds m the Tieatment 
of Infections”, 

Dr Noble P Sherwood, FA CP, Lawience, Kan — “Laboiatoiy Exeicises in Bac- 
teriology and Diagnos'ic Methods” and “Immunology”, 

Di Russell M Wilder, F A C P , Rochester, Minn — “A Pnmei for Diabetic 

Patients ” 

Rep} mts 

Dr Aichibald A Bairon, F A C P , Chailotte, N C — 2 lepnnts, 

Dr Charles J Bartlett, F A C P , New Haven, Conn — 1 repimt, 

J Edward Berk (Associate), Lieutenant (MRC), U S Army — 2 lepnnts. 

Dr Abner M Fuchs (Associate), New York, N Y — 1 reprint. 

Dr Hyman I Goldstein (Associate), Camden, N J — 1 repimt, 

'Dr John S Hibben (Associate), Pasadena, Calif — 1 repimt, 

Dr Saul Jarcho (Associate), New York, N Y — 1 leprint, 

Di Robert C Kirk (Associate), Columbus, Ohio — 1 reprint, 

Dr Hugh R Leavell, F A C P , Louisville, Ky — 1 repimt, 

Dr William M LeFevie, F A C P , Muskegon, Mich — 1 lepiint. 

Dr Aleksei A Leonidoff, F A C P , Poughkeepsie, N Y — 1 i epi mt , 

Dr Harry Mandelbaum, F A C P , Biooklyn, N Y — 2 reprints , 

Dr Thomas H McGavack, F A C P , New Yoik, N Y — 2 reprints. 

Dr Rollm H Moser, F A C P , Indianapolis, Ind — 2 reprints , 

Dr William D Nimeh. F A C P , Mexico City, Mexico — 1 leprint, 

Dr Henry I Shahon, F A C P . Aspmwall, Pa — 1 reprint , 

Dr R Henry Temple (Associate), Kinston, N C— 2 reprints, 

Dr Harry B Thomas, F A C P , Yoik, Pa — 1 reprint 

Dr Julian M Ruffin, F A C P , Durham, N C , Recorder of the American Gastro- 
enterological Association, has donated copies of the Transactions, 1927 to 1934, 1937 
and 1939, of the Association to the College Libraiy of the articles published 

in the Transactions are by Fellows of the College 


•% 

COLLhOL WaIVLS DlES AND ReDUCLS FeES TO MixIMUM OF MEMBERS SERVING 

IN THE Armed Forces 

On April 21 1942, the Bo.ird of Regents adopted the following resolutions 

Be it RfsOIMU, in \ie\\ of the present emeigency, all members, Associates 
and Fellows, of the Anieriean College of Phjsicians who arc called to active 
niihtarv dot> with the armed forces be accorded waiver of dues during their 
period of active service and eomplete detachment from private practice, such 
waiver to be operative from January I, 1942 
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Such niemberi. sliall inform tlie Executive Secretary of the date of en- 
trance upon inihtaiy duty and of the date of dischaige therefioin 

In view of the necessary changing locations of these members and the in- 
herent diHiculty of supplying the Annals of Internal Medicinf, the journal 
and other publications shall not be furnished 

Be it Further Resolved, the initiation fee of members serving with the 
armed forces be reduced to ten dollars 

The Executwe Secretary has already taken appropiiate steps to put this new 
regu ation into effect Any members who have very recently entered the armed forces, 
but have not communicated advice to the College Headquarters, should write im- 
mediately to Mr E R Loveland, Executive Secretary, 4200 Pine St , Philadelphia, Pa 


Acting Governors to Be Appointed to Serve During Absence of Regular 

Governors on Military Duty 

A Board of Regents of the American College of Physicians, 

Executive Committee of tlie College is empowered to designate 
an c ing overnor for any State, Province oi territory, on notification of a 
overnor at le is called to active service in the armed forces and will be unable to 
serve uring t le emergency It was pointed out that as long as a Governor can serve 
a equa e ^ even t lougli on active duty, he may continue so to serve When, how- 
«f^i’ 11 cannot properly serve, he shall notify the Executive Offices 

Tiin^A f° further, suggest the name, or names, of an Acting Governor 

overnor appointed by the Executive Committee shall serve only until the 
regular Governor shall be available actively to serve again 


p. 5 ”5 ' , Ledwidge, F A C P , Detroit, Mich , has been appointed Acting 

^ igan by the Executive Committee of tlie College, to serve during the 

1 f? f^overnor. Dr Douglas Donald, F A C P , who left for active 

duty in the armed forces on July 15, 1942 


cl, ^ 1 ihenthal, Jr , Baltimore, Md , has resigned the Research Fellow- 

^ J ^tt College of Physicians, because of being called to 

^o^ * 1 ^ ^ S Array This Fellowship was granted for the period Sep- 
TT ’ ,1 ^ August 31, 1943, for work under the direction of Dr A M 

Medicine of Vanderbilt University School of Medicine, 
asivi e, enn, the work to be conceined with observations on myasthenia graMs 
and related problems in neuromuscular transmission in man 


At the recent meeting of the American Medical Association at Atlantic Citj, 
- ■{ ' ^ Janies E Paullin, of Atlanta, was elected President-Elect of the American 

Medical Association Dr Paullin was the only nominee 

c *c requested that he be relieved of his membership on the Council of 

scientific Assembly, and subsequently Dr Edward L Bortz, F A C P , of Philadelphia, 
was appointed to fill Dr Paullm’s unexpired term, ending in 1943 


Emanuel Libman, FA CP, of New York Cit\ was awarded a siher medal 
tor Ins exhibit illustrating Endocarditis and “Libnian-Saclis Disease’’ at the Atlantic 
City meeting ot the American Medical Association during June 


Captain Frederick Ceres (MC), USN, FACP, was detached ironi the U S 
^a\al Air Station, Pensacola, Fla, June 23, 1942, for avntion dutv elsewhere Smee 
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June, 1939, Captain Ceies had been in chaige of the Medical Depaitment and the 
Sdiool of Aviation Medicine The establishment of this School came at a most 
propitious time when, because of the demands of the National emergency, it became 
necessary to tram many medical officers as flight suigeons and aviation medical 
examiners The Naval School of Aviation Medicine is a monument to his foresight 
his courage and his organizing ability 

The medical officers of tlie Air Station, Pensacola, tendered Captain Ceres a fare- 
well party on June 19, at which time the Commandant presented him with the first 
official Flight Suigeon’s Insignia authorized by the United States Navy Department in 
Washington 


Di J J Singer, F A C P , has been appointed Medical Director of the Los 
Angeles Sanatorium, ushering in bioadened activities in the field of tuberculosis 
education, prevention, researcli and patient rehabilitation The Los Angeles Sana- 
torium IS a national non-sectarian hospital which has cared for over 10,000 indigent 
tuberculous patients in its thirty yeais of service 

Dr Singer formerly was Associate Professor of Clinical Medicine at Washington 
University School of Medicine, St Louis, and was m charge of the medical and sui- 
gical chest service at Barnes Hospital In 1937 he removed to Los Angeles and since 
that time has been Associate Clinical Professor of Medicine at tlie University of 
Southern California School of Medicine, Medical Director of the Rose Lampert 
Graff Foundation, and Consultant in Diseases of the Chest in several local institutions 


United States Public Health Service 

Owing to the increasing number of war connected activities, the Surgeon General 
of the U S Public Health Service has commissioned a number of physicians in the 
U S Public Health Service Reserve for full-time service in critical areas in the 
United States, whose commissions will terminate at the conclusion of the war In 
addition, it is planned shortly to commission 2,100 additional Reseive Officers, most of 
whom will be retained on an inactive status, but be subject to call for full-time service 
m emergency Base Hospitals in the interior and in reception areas for the duration 

of the war, m the event it should become necessary to evacuate civilian hospitals and 
civilian population 

Reserve Officers in the Public Healtli Service assigned to field duty receive the 
pay, rank and allowances equivalent to those of the armed forces While on active 
1 h J uniform of the Army, except for the Corps insignia 

etimvilpni- Health Service range from Assistant Surgeon, with the rank 

aliowancp^ nf Medical Director, with the rank, pay and 

Health ServLt n^ Services rendered by these Reserve Officers of the U S Public 
fsS i f Army and Navy, including 

Sed States General to service outside of the continental limits of the 


Dr Leu 11 , J Mooriiuii, FACP, Oklahoma City, Okla, has been named Presi- 
dent-Elect of the National Tuberculosis Association 


John W Shunian, Sr, FACP, Lieutenant Colonel (MRC), U S Arni>, 
prevlou^l^ and lor a long time in practice at Santa .Monica, Calif, has recently been 
transterrul rroin Camp Lockett, Calif, to become the Chief Medical Officer of the 
station hospital at Camp Adair, Ore 
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Dr Salvatore Lojacono, F A C P , Howell, Mich , was recently appointed 
Superintendent and ^ledical Director of the Jackson County Sanatorium, Jackson, 


At the recent annual meeting of the Aanencan Association for tlie Study of 
Allergy in Atlantic City, N J, Dr Samuel M Feinberg, FA CP, Chicago, 111. 
was named President, Dr Oscar Swineford, Jr, FA CP, University, Va, Presi- 
dent Elect, Dr Karl D Figley, FA CP, Toledo, Ohio, Vice-President, and Dr J 
Harvey Black, F A C P , Dallas, Texas, Secretary-Treasurer 


Marjorie E Reed, FA CP, Plymouth, Pa, has been appointed Diiector of 
Woman Physicians of the Medical and Surgical Relief Committee of America Dr 
Reed became affiliated with the Committee last February Since that time she has 
built up in Luzerne County (Pa ) an active group of women physicians who have 
sent quantities of medical supplies and contributions to the Committee headquarters 


Dr Walter C Smallwood (Associate), who was on active duty as a Lieutenant 
Commander in the Medical Corps of tlie U S Navy from December 17, 1941, has 
been placed on inactive duty because of a minor physical incapacitation He resumed 
private practice at Long Beach, Calif, on July 15 


. , American Physicians' Art Association held its 5th annual exliibition at 
antic City, N J , June 8-12, 1942 There were 350 original art works displayed, 
and 73 prizes were awarded Among the recipients were the following members of 
the College 

Dr Nils P Lareen, F A C P , Honolulu, T H— a cup for his etching “Heil", 

Perkel, F A C P , Jersey City, N J — a medal for his photograph, 
■feggys Cove , 

Dr George E Pfahler, F A C P , Philadelphia, Pa — a medal for his hand-colored 
photograph, “Prince II”, 

Dr Leo Ricen (Associate), Portland, Ore— a medal for his oil painting “A Studi 
in Drapery ” 


Dr Edgar W Norris, Jr (Associate), U S Public Healtli Service, participated 
in a sjmiposium on “Venereal Diseases" at the 22nd Annual Health Conference of the 
State Department of Health in Baltimore, ild , May 15-16 


Dr Robert F Loeb, F A C P , New York, N Y , has been named Lambert Pro- 
fessor of aiedicme at Columbia University College of Physicians and Surgeons Dr 
Loeb IS the first incumbent of the Chair, which was established in honor of the late 
Dr Samuel Waldron Lambert, F A C P 


The Twin Lakes District Medical Society of Iowa held its 20th Annual As- 
sembly at Rockwell City, June 25 Dr Thomas J Dry, FA C P, Rochester, Minn , 
and Dr LeRoy H Sloan, FA CP, Chicago, HI, were among those who conductetl 
clinics John I Marker, FA CP, Colonel (MRC), U S Arnn, spoke on ‘The 
Aledical Alan and the Armed Services ” 
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Under the Presidency of Dr Herbert Z Giffin, F A C P , Rochester, the Minne- 
sota State Medical Association held its 89th Annual Meeting in Duluth, June 29 to 
July 1, 1942 Among the speakers at this meeting were 

Dr Archibald L Hoyne, F A C P , Chicago, 111 — “Modern Methods of Control for 
Measles, Scarlet Fever and Diphtheria” , 

Dr Anton J Carlson, F A C P , Chicago, 111 — “Some Unknowns in the Pathologic 
Physiology of Aging ” 

Di Aithur C Christie, F A C P , Washington, D C , deliveied the Russell D Carman 
Memorial Lecture on “Diagnosis and Treatment of Bionchiectasis,” June 30 


Dr Cyrus C Stuigis, F A C P , Ann Arbor, Mich , spoke on “Coionaiy Throm- 
bosis piscussion of Some of the Errors of Diagnosis,” at the 64th Annual Meeting 
of the Medical Association of Montana, held in Missoula, July 8-10 


Under the Presidency of Dr Carl Mulky, Albuquerque, the New Mexico Medi- 
cal Society held its annual meeting m Santa Fe, June 25-27 Among the speakers 
were 

Dr Thomas D Cunningham, FA CP, Denver, Colo — “Alleigy and Acute Dis- 
tmbances of the Gastrointestinal Tract”, 

Dr Franklin G Ebaugh, F A C P , Denver, Colo — “Prevalent Personality Problems 
of Childhood and Adolescence”, 

Dr Meldrum K Wylder, F A C P , Albuquerque, N M — “Adequate Nutrition for 
Children During War Period ” 


Dr James W Vernon, FA CP, Moiganton, N C, has been chosen President- 
Elect of the Medical Society of the State of North Carolina 


Dr Sidney F LeBauei , F A C P , Greensboro, spoke on “Rheumatic Fever, 
Diagnosis and Treatment,” and Dr Tinsley R Harrison, FACP, Winston-Salem, 
spoke on “The Nervous Heart,” at a meeting of the Eighth Distiict Medical Society 
in North Wilkesboro, N C , April 21 


Dr Frederick R Taylor, FACP, has been promoted to Associate Professor of 
Clinical Aledicine at the Bowman Gray School of Medicine, Winston-Salem, N C 


Dr Samuel R Kaufman, FACP, Wilkes-Baire, Pa , spoke on “Allergy of the 
E\e, Ear, Nd^e and Ihroat,” at the 1st Annual Meeting of the Eastern Pennsylvania 
Asbociation of Eye, Ear, Nose and Throat Physicians, April 29, at the Schuylkill 
Coiuitr> Club near Potts\ille, Pa 


-\.mong the speakers .it a meeting of the ^VlsconsIn and Michigan Trudeau So- 
cieties held inNPcmbiiie, Wis , June 12-13, were 

Dr ChriatopheK J Stringer (As-^ociate), Lansing, Mich — “Sputum Examination 
Methods”, \ 

Dr Anthoiu V cVldcii, F A C P , W.iuwatosa, Wis , and Dr D.ivid Salkm, FACP, 
Ilopeinoiit \\\ \ *1 — *Prtlimin.ir\ Report on a Large Series of Routine Ad- 
intsaion Broncli\scopies ” 
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ResDoiLbdi'tvTeJ^rH^"*^^^;’ Vicksburg. Miss, spoke on “The Internist’s 

Kesponsibihty Regarding Surgical Problems of the Geriatric Patient,” at the annual 
banquet of the Emory Medical Alumni Association, June 4, 1942 


The Collegiate Division of the University of Chicago recently awarded an 

nTorof Inf-, l" Archibald L Hoyne, FA CP, Chicago, in special recog- 
nition of his achievements in the field of pediatrics ^ 


Elprt^nf ni* ^ Gravelles, FA CP, New Iberia, has been chosen President- 
Elect of the Louisiana State Medical Society 


The University of Michigan presented its Henry Russell Award to Dr Richard 
H Jjeyberg (Associate) Assistant Professor of Internal Medicine at the University 
Michigan Medical School, for “distinguished achievement in medical research” 

w ^ACP, Rocliester, Minn, was recently awarded the 

nllfc^^nrll 1 lCT Heberden Society of London, “in recognition of his 

a n ri utions to knowledge and progress m rheumatic diseases ” 


rliprJnv ^rockmorton, F A C P , Des Moines, Iowa, spoke on “Psycho- 

natinnal Pnll c Surgery,” at the National Assembly of the Inter- 

national College of Surgeons, held in Denver, Colo , July 15-18 


of ? Ritchey , F A C P , Indianapolis, spoke on “Nontubercular Lesions 

.inrfaHnn ^T 7 I ^ Eleventh Indiana Councilor District Medical As- 

sociation in Flora, May 20 

Orlp-jnc ^ was recently chosen President-Elect of the New 

Assembly Dr Donovan C Broivne, FACP. is 

William H G‘Ln[SfFACp/?reiuL°’’^"“"' 

v.lleX’^te 

Dr ^ACP, Winston-Salem, N C— “The Nervous Patient”, 

HeYrt Fmlur?”^"*”^°"* (Associate), Asheville, N C —“Treatment of Congestive 

Dr Alhson L Ormond (Associate), Black Mountain, N C— “Pleural Shock and 
Air Embolus in Artificial Pneumothorax ” 

South* ^ACP, Columbia, was installed as President of the 
South Carolina Medical Association at its recent meeting 


fUfilD Ar; Coronary Occlusion” sponsored by tlie Salt Lake Couiitv 

RnrSrV 1 ? B Bailey, FACP. spoke on “flie Historical 

vS^FA r'p^ 1 ° °®^^ Diagnosis of Coronary Occlusion.” and Dr Louis E 
> , t iscussed Diagnosis and Treatment of Coronary Occlusion ” 

Alun^fr. Preston, FACP, Roanoke, and Dr Francis H Smith, FACP, 

^ V recentlj re-appointed members of the State Board oi .Medical Ex- 
aminers for a 4-jear term by the Governor of Virginia 
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Dr George Blumer, FA CP, New Haven, Conn, was elected President of the 
Association of American Physicians at ds annual meeting in Atlantic City, May 
eg 1942 Among the other officers are Dr Warfield T Longcope, FA CP, 
more, Md , Vice President, and Dr Joseph T Wearn, F A C P , Cleveland, Ohio, 

Secretary 


Dr Joseph McFarland, F A C P , Emeritus Professor of Pathology at the Uni- 
versity of Pennsylvania School of Medicine, Philadelphia, Pa , was given the 1941 
Stnttmatter Award of the Philadelphia County Medical Society on May 7 , 1942 
The award consists of a scroll, describing the accomplishments of the recipient, and 

a gold medal 


Among the membeis of the College with General Hospital No 17, Detroit, Mich , 
who were called to active duty with the Medical Corps of the U S Army, July 15, 
1942, are the following 

Dr Henry R Carstens, F A C P , Colonel 

Dr Edward D Spalding, F A C P , Lieutenant Colonel 

Dr Douglas Donald, F A C P , Major 

Dr Charles Lemmon, F A C P , Major 

Dr Thomas N Horan, F A C P , Major 

Dr Frank S Perkin, F A C P , Major 

Dr Alvin E Price, F A C P , Major 

Dr Solomon Meyers, F A C P , Major 

Dr Abraham Becker (Associate), Captain 


Missing in Action 

The College has been notified that the following members are reported “missing 
in action” as of May 7, 1942 

James G Bruce (Associate), Captain (MRC), U S Army 
Robert Titus Phillips (Associate), Captain (MRC), U S Army 


Captain Henry L Dollard, F A C P , Commanding Officer of the United States 
Naval Hospital in Philadelphia, was relieved of his duties there on July 6 for assign- 
ment elsewhere Because of the high esteem and affection Captain and Mrs Dollard 
claimed from the medical profession and public of Philadelphia, a farewell dinner 
dance was tendered, at the Officers Club of the Philadelphia Navy Yard, in then 
honor on Friday evening, June 26 Among honored guests at the speakers table 
were Captain and Mrs R H Lamng, Captain and Mrs W H H Turville, 
1^ A C P , Commander and Mrs C M Shaar, Commander and Mrs William L 
^lartin, Commander and Mrs R T Canon, Lt Commander and Mrs Edward L 
Bortz, F A C P , Mr Edward R Loveland, Executive Secretary of the American 
College of Ph>sicians, Dr Rufus S Reeves, FACP , and Dr Louis H Clerf, 
FA CP 

Since Captain Dollard took command of the Naval Hospital at Philadelphia his 
friendlj spirit .ind good will have fostered pleasant and congenial relations among 
the personnel of the hospital, the medical profession and the general public of the 
Fourth Naval District He has frequently attended meetings of organized medicine 
111 the district, and has likewise invited members of the profession to participate m 
•^cieiititic meetings at the Naval Hospital It was with his cooperation and keen 
interest that the program of “Postgraduate Nights,” an experiment in postgraduate 
education soon-jored bv the American Colleere of Phvsicians tlnrinp- nast season 
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A graduate of Columbia, Captain Dollard has directed his untiring efforts and 
ambitions in the medical world to the service of the U S Navy He has served at 
Naval Hospitals in New York, Newport, R I , San Diego, Calif , Chelsea, Mass , 
Great Lakes, 111 , and Charleston, S C , and he has carried the duties of Detail 
Officer at the Bureau of Medicine and Surgery in Washington Likewise, he has 
served on many battleships and on foreign shore duty in the Philippines and in 
Samoa For outstanding service Captain Dollard was awarded the Mexican Cam- 
paign medal, Haitian Campaign medal and the Victory medal He has been a 
Fellow of the American College of Physicians since 1935 


Dr Roy L Leak, F A C P , Middletown, Conn , was elected President of the 
Connecticut State Medical Society at the Sesquicentenmal Celebration of the State 
Society, which was held in Middletown on June 3 and 4, 1942 Dr Leak had been 
President-Elect during the years 1940-1941 


SPECIAL NOTICES 

Federation Proceedings 

The Federation of American Societies for Experimental Biology, composed of 
The American Physiological Society, The American Society of Biological Chemists, 
The American Society for Pharmacology and Experimental Therapeutics, The 
American Society for Experimental Pathologfy, The American Institute of Nutrition 
and The American Association of Immunologists, has begun (1942) the publication 
of the Federation Proceedings 

Four issues will be published annually Each year the March issue will contain 
tlie complete Federation Program of tlie scientific sessions of all the component 
Societies as prepared for the forthcoming annual meeting with abstracts of all scien- 
tific papers to be presented, tlie June and September issues will contain the full text 
of twenty or more papers presented at the annual meeting, including probably tlie 
papers on tlie joint society program and papers of several society symposia, tlie 
Decembei issue will contain material pertinent to the Federation membership, i e , 
the officers, membership list, together with an index of the completed volume 

The subscription price is $4 ($4 75 foreign) payable in advance Subscriptions 
should be sent to Dr D R Hooker, Managing Editor, 19 West Chase Street, 
Baltimore, Maryland 


Announcement of Fellowships in Medicine and Public Health 

The Commonwealth Fund ot New York, a philanthropic foundation established 
111 1918 by tlie late Mrs Stephen V Harkness, announces that it is offering tlirough 
die Pan American Sanitary Bureau fifteen fellowships for one year’s study of public 
health subjects or postgraduate medical courses to properly qualified persons who 
are citizens of the oUier American republics Fellowships in public health will be 
open to physicians, sanitary officers, technicians, public health nurses, etc These 
fellows will be selected through a system of cooperation with medical and health 
authorities of the different countries concerned, and whene\ er deemed ad\ isable they 
will be interMewed by traveling representatives of the Pan American Sanitary Bureau 
Each fellowship will provide living allowances while the holder is in the United 
States, travel costs, and tuition Knowledge of the English language will be among 
the requirements, and also the possession of certain specific qualifications 

The Pan American Sanitary Bureau, the international health agency oi the 
American republics, has been for some time the recognized clearing house lor 
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medical and public health fellowships in the United States, nearly 100 Latin Ameri- 
cans now being in the United States under its auspices 

Application blanks giving complete information will be available through the 
Commonwealth Fund, 41 East 57th Street, New York, the Pan American Sanitary 
Bureau, Washington, D C , or chiefs of American Missions in Latin America 


Binoculars for the Navy 

The Fourth Naval Distiict Public Relations Office, Philadelphia, Pa, has issued 
an appeal for the loan to the Navy of all binoculars having the specifications noted 
below There is a shortage of such instruments, and the antisubmarine patrols can 
be made more effective if the personnel are adequately equipped with such binoculars 
The Navy desires only instruments in good working condition, made by Bausch and 
Lomb, or by Zeiss, in sizes 6 X 30 or 7 X 50 — that is, with a magnification of 6 oi 7 
diameters and a front lens diameter of 30 or 50 millimeters Those with lower mag- 
nification or smaller aperture are not suitable and are not desired These two 
brands are specified because it is impracticable to keep in repair a heterogeneous lot 
of instruments If you have such an instrument and aie willing to loan it to the 
Navy, you are requested to tag it with your name and send it to the Naval Observa- 
tory, Washington, D C 

If you have such an instrument which needs minor repairs, or one which nearly 
meets these specifications, you are requested to write to the Naval Observatory, 
describing it and stating the size and name of manufacturer, and it will be called 
for if it can be used 

As the Navy is not authorized to accept gifts or free loans, all binoculars 
accepted will be “purchased" for $1 00 each If still m use at the end of the war, 
they will be returned to the owners and the $1 00 will constitute a rental and de- 
preciation fee ^ f I 

All binoculars accepted are engraved with the donor’s name and a special serial 
number to identify them They are then issued immediately to naval vessels, and 
the commanding officers are requested to notify the donois of the name of the ships 
aboard which their binoculars are “serving in the navy ” 


OBITUARIES 

DR JAMES D TRASK. 1942 PHILLIPS’ MEDALIST OF 

TJ-IEA C P DIES 

Dr James Dowling Trask, who, with Dr John R Paul, was the recipient 
of the 1942 Phillips Award of the American College of Physicians, died sud- 
denly in Chicago, May 24, 1942 Dr Trask was Associate Professor of 
Pediatrics at Yale Umveisity School of Medicine Dr Trask had a brilliant 
research record m the field of poliomyelitis Flis studies in the clinical epi- 
demiology of this disease have brought us much nearer the truth Conti ol 
L more nearly a reality because of the contributions of Dr Trask and Dr 
Paul. 

DR HOWARD LEON JAMESON 

1 he \merican College of Physicians has lost a loyal friend and member 
witli the pa^s^ng of Dr Howard L Jameson, who died on July 1, 1942 
m the Graduate Hospital after a short illness 
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Dr Jameson was born in New Jeisey on September 6, 1881 His earlier 
education was received at the New Egypt public schools and the New Egypt 
Seminary and Female College In 1906 he received his Medical Doctor’s 
Degree from the Medico-Chiruigical College of Philadelphia 

Shoitly after receiving his degree, Dr Jameson became an instructor and 
lecturer m medicine at the Medico-Chirurgical College, and Assistant Phy- 
sician to the Medico-Chirurgical Hospital and the Polyclinic Hospital With 
the combination of these two centers and the inception of the Graduate 
School of Medicine of the University of Pennsylvania, Dr Jameson con- 
tinued his career as a teachei He served as Assistant Professor of Medi- 
cine, Associate Professor of Medicine and, at the time of his death, was Pro- 
fessor of Clinical Medicine, University of Pennsylvania Graduate School 
of Medicine and Graduate Hospital of the University of Pennsylvania 

His identification with organized medicine included membership in the 
Philadelphia County Medical Society, the Medical Society of the State of 
Pennsylvania, the Philadelphia Pediatric Society, the Medical Club of Phila- 
delphia He was likewise a member of the American Therapeutic Society, 
the Aesculapian Club of Philadelphia, the American Medical Association, 
and, since 1926, Dr Jameson had been a Fellow of The American College of 
Physicians He was also a Diplomate of the American Board of Internal 
Medicine 

Long an active and interested membei in the activities of his profession, 
the death of Dr Jameson will cause deep sorrow to his many friends 

Edward L Bortz, M D , F A C P , 
Governor for Eastern Pennsylvania 

DR EDWIN A BAUMGARTNER 

Dr Edwin A Baumgaitner, a Fellow since 1926, died on March 15, 
1942, of rheumatoid aithritis For the last twenty-two years of his life 
he suffered almost constant pain but he had the courage to rise above a con- 
dition which would have made most people accept invalidism 

Dr Baumgartner was born Februarj'^ 14, 1888, at Halstead, Kansas, and 
received his A B degree from the University of Kansas in 1910 His early 
training was in anatomy, and in 1911 he received his M A from the Uni- 
versity of Kansas, in 1915 his Ph D from tlie University of ^Iinnesota, and 
m 1919 his !M D from Washington University School of Medicine in St 
Louis During these years he was an instructor in Anatomy, from 1911- 
1912 in the Uiuveisity of Wisconsin, and from 1912-1914 at the University 
of Minnesota From 1914—1919 he was Associate m Anatomy at Waslnng- 
ton University' School of ^Medicine and during these years he published six 
papers on anatomical subjects During the years 1918—1920 he also iser\ed 
as intern jn Barnes Hospital and intern in Pathology at the Halstead Hos- 
pital under Dr A E Hertzler He then determined to become a surgeon 
and was surgical assistant to Dr H Mudd m St Louis. 1920-1921, but 
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during this period he had his first attack of rheumatoid arthritis, which 
him so crippled that further surgery was out of the question He 
turned his attention to pathology and during the years 1921-1932 he 
Associate Pathologist at the Clifton Springs Sanitarium, during which 
his name was associated with forty-eight papers of climco-pathological in- 
terest and a wide variety of subjects In December 1932 he was appointed 
Pathologist at the Newark State School and County Laboratory at Newark, 
N Y During this period his name was associated with five publications 
He was an indefatigable worker and m addition to being a thorough scientist, 
was a good teacher and an mspiiation to the men with whom he came in 
contact Only his close associates realized the handicaps under which he 
worked 

Samuel A Munfoud, M D (Associate) 

DR MANSON MICHAEL LAIRY 

Dr Manson Michael Lairy, F A C P , La Fayette, Indiana, died April 13, 
1942, of mesenteric embolus and auricular fibrillation, aged 80 years 

Dr Lairy was born in La Fayette, Ind , in 1862 He attended the 
Indiana University School of Medicine, leceiving his medical degree in 1893 
Later he did postgraduate woik at the New Yoik Post-Graduate Medical 
School and Hospital Foi many years he was a member of the staff of St 
Elizabeth and La Fayette Home Hospitals, and Medical Chief of St 
Joseph’s Oiphanage He was formerly Medical Director of the La Fayette 
Life Insuiance Company and he had served at one time as a member of the 
La Fayette City Council and also as a membei of the La Fayette Board of 
Education He letired fioiii active piactice in 1939 

Dr Lairy was a former Piesident of the Tippecanoe County Medical 
Society, a member of the Indiana State Medical Society, a Fellow of the 
American Medical Association, and had been a Fellow of The American 
College of Physicians since 1922 

DR JACOB GREKIN 

Dr Jacob Grekin (Associate) of Pittsburgh died April 5, 1942, of 
coronary thrombosis, aged 62 He was bom m Russia in 1880, graduated 
from the Gymnasium, Odessa, 1897, his pre-medical and medical training 
were receued at the Unucrsity of Pittsburgh School of Medicine, from 
which he graduated m 1908, in 1926-27 he did postgiaduate study at the 
Unnersity of Vienna For many yeais he was Chief of the Department of 
Pathology at 'Montefiore Hospital, Pittsburgh, and since 1926 had been 
Clikf in Medicine at that institution Dr Grekin was a member of his 
county and state medical societies, a Fellow' of the American Medical Asso- 
ciation, and Mnce 1926 had been an Associate of the American College of 
Pin 'itcians 
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It was the privilege of the undersigned to know Dr Grekin since 
his senior year m the medical department of the University of Pittsburgh 
Through all this period he was a most earnest student and conscientious 
practitioner While keeping thoroughly abreast of medical literature, he 
was also well informed in the arts, particularly music There was almost 
nothing m symphonic or operatic scores with which he was not familiar 

World events weie likewise closely followed and even with the kaleido- 
scopic conditions of the past few years, he always seemed to have a bird’s- 
eye view of the whole 

By his medical confreres he was regarded with the greatest lespect, both 
for his ability and his integrity He will be greatly missed by them, by 
his patients and by a large circle of friends 

Milton Goldsmith, M D , F A C P 

DR JESSE LUTHER LENKER 

Pennsylvania Medicine suffered the loss of a true friend with the 
passing of Dr Jesse Luthei Lenker of Harrisburg, Pa , on June 2, 1942 

Dr Lenkei was born September 30, 1882, m Hairisburg The greater 
part of his boyhood w as spent in and about Lmglestown, Pa , where he at- 
tended the public schools He attended Millersville State Teachers College, 
and upon graduation taught school for two years He then entered the 
Baltimore Medical College, now a part of the University of Maryland, and 
received his M D degree in 1907 He served a junior interneship during the 
summer of 1906 at the Harrisburg Hospital, and his regular interneship 
through 1907-08 at the same institution He began practicing medicine in 
Harrisburg in 1908 After that tune he did graduate study at the Harvard 
Medical School, including the ^Massachusetts General Hospital and the 
Peter Bent Brigham Hospital, and attended numerous clinics in this country 
and in Euiope Gettysburg College confeired upon him the honorary degree 
of Doctor of Science in 1931 

From 1908 Di Lenkei was associated with tlie Harrisburg Hospital, 
serving as assistant anesthetist, anesthetist, dispensary physician, visiting 
phjfSician, instructor in medicine, cardiologist, medical dnector and dean of 
staff At the time of his death he was also chief of the visiting staff of the 
Convalescent Home, operated by the Junior League, and consulting ph>- 
sician for the Harrisburg Draft Boards An active participant in the labors 
of oiganized medicine, Dr Lenker served as President and also Secretary 
of the Dauphin Countv Medical Society, Secretary-Treasurer and also 
President of the Harrisburg Acadeni} of ^ledicme, Secretary and also Chair- 
man of the Medical Section of the ^ledical Society of the State of Pennsyl- 
vania In addition to the duties imposed upon him m these various offices, 
he found tune to add, m no small measure, to the field of medical literature 
being the author of many published papers 
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Dr Lenker was a member of the Philadelphia Medical Club, the Ameri- 
can Heart Society, a Fellow of the American Medical Association, and had 
been a Fellow of the American College of Physicians since 1927 He served 
on the Governor’s Committee for Eastern Pennsylvania and was a guiding 
spirit m the affairs of the American College of Physicians He died at his 
office on June 2 of a ceiebral hemorrhage, after having had an earlier attack 
on December 28, 1941, from which he had apparently fairly well recovered 
With his death the College lost one of its outstanding members 

Edward L Bortz, M D , F A C P , 
Governor for Eastern Pennsylvania 

DR HENRY WALLACE GROTE 

Dr Henry Wallace Grote of Bloomington, Illinois, Associate of the 
American College of Physicians since 1925, died at his home, 1502 East 
Grove Street, Saturday, June 19, 1942, of carcinoma of the prostate 

Dr Grote was boin in Wheaton, Illinois, July 11, 1869 He attended 
and graduated from the Wheaton schools and from Wheaton College mV^ 
1888 In 1891 he graduated from the Illinois College of Pharmacy with a 
Ph G degree 

He matriculated at Rush Medical College, graduating with an M D 
degree in 1894, and continued study as a post-graduate at the New Yoik 
Polyclinic Medical School in 1896 and 1897 

In Bloomington, Dr Grote had a notable caieei For many years 
he was roentgenologist at St Joseph Hospital, Bloomington, Illinois, and 
at Brokaw Hospital, Normal, Illinois 

He was active m medical gioups, holding membership m the McLean 
County Medical Society, of which he was at one time president, the Illinois 
State Medical Society, the American Roentgen Ray Society, Radiological 
Society of North America, American College of Physical Therapy, formei 
president of the Central Illinois Radiological Society, Associate of the 
American College of Physicians since 1925 

His life, which was full and varied, was devoted to the service of others 
His pleasing personality and keen sense of humor were admired and liked 
by professional colleagues and friends It is with a deep sense of loss that 
we write of his passing 

E M Stevenson, M D , F A C P , 

Bloomington, III 



MINUTES OF THE BOARD OF REGENTS 

St Paul, Minn 
April 21, 1942 

Tlie second meetings of the Board of Regents in conjunction with the Twenty- 
sixth Annual Session of the American College of Physicians convened in the 
^Municipal Auditorium, St Paul, Minn , Tuesday at 12 00 Noon, President Roger I 
Lee, of Boston, Mass , presiding and Mr E R Loveland acting as Secretary, with 
the following members in attendance 

Roger I Lee 
James E Paullm 
Thomas T Holt 
Samuel E Munson 
William D Stroud 
George Morris Piersol 
Reginald Fitz 
William J Kerr 
Charles T Stone 
J Morrison Hutcheson 
T Homer Coffen 
Ernest E Irons 
Jonathan C Meakins 
Charles H Cocke 

The Secretary read abstracted minutes of the preceding meeting, April 19, 1942, 
which were approved as read 

President Roger I Lee Would the Chairman of the Board of Governors care 
to make a report at this time ^ 

Dr Charles H Cocke, Chairman I had an interesting discussion yesterday 
of the present situation as it relates to men in service or about to be inducted There 
IS considerable concern about Associates in service whose time is approaching the 
end of the five-year period, during ^^hlch they must qualify for Fellowship or be 
dropped Natuially, if they are in service it is quite problematic whether they will 
be given an opportunity to fulfill the necessary requirements during the time of 
military service 

The matter has also come up concerning Governors who are on active duty 
This situation has already occurred in the case of the Governor for Maine and the 
Governor for Eastern Pennsylvania The only possible entry into this organization 
is thiough proposals which must be endorsed by the local Governor, and if he is away 
on military service, such proposals cannot be completed 

As a result ot this discussion the following resolution was passed by the Board 
of Governors, the motion being made by Dr T Z Cason, Governor for Florida and 
regularly seconded by Dr Alex M Burgess, Governor for Rhode Island, that the 
Board of Governors go on record as requesting no change be made that would not 
otherwise be made in the status of the men, eitlier in the service or conteniphting 
early entrj, and where\er it is requested by the Governor of a state that an Acting 
Governor be appointed until his return, that the Board of Regents be requested to 
adopt a resolution authorizing an Acting Go\einor in this eincrgenc\ 

There should be a continuity of action on the part ot the Go\«.rnors who nia> 
be called into service I nio\ e that the Regents make some such pro\ ision 

President Lee Is that stricth legal under our Bj-Laws^ 

3S3 


Pi estdent 
Pi esident-Elect 
Second Vicc-Picsidciil 
Third Vicc-Piesidciit 
Treasui er 
Scci etary-Genci al 
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Dr T Homer Coffen Mr President, Aiticle IV says that the Piesiclent shall 
fill all vacancies on the Board of Governors, but I suppose the Acting Governor 

could be nominated by the Governor of the state 

Dr Cocke The Governor would not like to give up his position because he does 

not know what his term of service may be 

Secretary Loveland I believe the proposed action is within provisions ot tne 
Bv-Laws However, there should be some control over the appointment of the 
Acting Governor I think his appointment should be subject to the approval ot 
some designated committee, such as the Executive Committee, or the President By 
acceptance of this resolution you are putting the matter wholly in the Governor s 
hands, and if he should not choose to appoint an Acting Governor theie would be 
another situation Possibly the resolution should provide that whenever, in the 
judgment of the Executive Committee, any particular Governor cannot function be- 
cause of military service, an Acting Governor may be appointed and that Acting 
Governor shall be approved by the Executive Committee or the President Perhaps 
the Chairman of the Board of Governors has some suggestion 

Dr Cocke The resolution states tliat “an Acting Governor be appointed until 
his return” It does not say that he shall be appointed by the Governor of the , 
state I think Mr Loveland’s point is quite proper The Governor on duty might p, 
be asked to submit the names of one, two or more men, as the Executive Committee / 
may desire, and then the appointment should reside in the hands of the President y 
or the Executive Committee i i 1 | 

I move that the Board of Regents activate this suggestion and thi^ resolutiO|n J 
President Lee I will enteitain a motion moved by Dr Cocke, that the repot tj/ 
of the Governors be accepted by the Regents If that report is accepted we^'can tavCv^ 
action subsequently 

Dr William D Stroud seconded the motion and it was regularly carried 
President Lee Now a motion will be in order as to how to activate this reso u- 


Dr Jonathan C Meakins I move, Mr President, that the Executive Com- 
mittee be empowered to appoint an Acting, or interim, Goveinoi on notification o 
the Governor that he is going into active service 
Dr Cocke I second the motion 

Presideni Lee During the emergency the Executive Committee on notification 
from a Governor that he is called to active service and will probably be unable to 
serve sufficiently as Governor is empoweied to designate an Acting Governor 

Dr George Morris Piersol The mere fact he is being called to active servict 
inay not interfere with his functioning The piovision should be, “if he is called and 
finds himself unable to serve sufficiently ” 

Dr ^Ieakins Do you not think each Governor should be formally informed o 
this’ The Executive Secretary should write to each Governor drawing his attention 
to tins A mere report to tlie Board of Governors at its meeting might not be 
cflcctne because some memlicrs would be absent and others might forget 

President Lie It is understood that the Executive Committee has the authoritv, 
111 tlie case of the mabilitv of a Go\crnor to perform his duties because of going into 
acliNC sercice, to designate an Acting Go\ernor Let it be thoroughly pubhci/ed 
'lliose in fa\or say “A>e”, opposed, “No” 

. 'I he motion was carried 

Du Cocke Action should be taken on the other matter, namely, the extension 
of the nia\iimiiii fi\e->ear Associateship term in the case of Associates w'ho are on 
active dut> and who ma\ be prevented therein from (luahfying for advaneemeiit to 
rdlowship Such men should not be penah/ed for patriotic duty 

PrisIOEnt Lie Ihe Chair would preter to reter this matter to the Committee 
on Crcx’entials ami wait lor a report later Is that agreeable, Dr Cocke’ 
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Dr Cocke Quite agreeable 

The meeting adjourned at 1 00 p m for luncheon 

Recess 

The meeting w as called to order at 1 30 p m by President Lee 
Dr Cocke The Committee on Credentials will meet at the conclusion of this 
meeting for consideration of specific recommendations in regard to the extension of 
the Associciteship term in the case of men in active military seivice 

President Lee The particular and pressing matter which I think ought to be 
discussed todaj' and possibly decided upon is the question of future policy with regard 
to fees and dues of members in the armed foices That has come before two com- 
mittees, the Committee on Finance which has factual evidence to present but which 
does not care to recommend a policy, and the Committee on Public Relations 

Dr James E Paullin Would you care to have the Committee on Finance 
leport their estimates on the financial change there would be under certain circum- 
stances of reducing dues, and as to whether tlie College can afford it? Dr Stone is 
the Acting Chairman of the Finance Committee 

President Lee I will call for that portion of the report which deals with that 

item 

Dr Charles T Stone I have conferred freely with the President, with tlie 
former Chairman of the Finance Committee, with the Executive Secretai'y and have 
had the benefit of advice and counsel from the Treasurer We have drawn up some 
recommendations for your consideration The Committee has for its guidance a 
letter from Dr Perry Pepper, the Chairman, and his recommendations have been 
largely included in the recommendation which we feel disposed to make 

Reading from the fifth paragraph of the report of the Committee on Finance 

“The Committee on Finance has carefully considered the financial status 
of the College and finds that there will be an estimated net income of about 
§30,000 for 1942 It is recommended, tlierefore, that the Board of Regents 
w'aive the dues of all members. Associates and Fellows, who are called to active 
duty wnth the armed forces, and that the Initiation Fee for Fellow's on active 
duty be reduced from $80 00 to $10 00, both effective January 1, 1942 ” 

The Committee believes that the College would lose about $5,000 annually by the 
adoption of this recommendation Therefore, bj the adoption of this recommendation 
tlie College would automatically decrease its income per annum approximately $5,000 
President Lee I now call upon the Chairman of the Committee on Public 
Relations, Dr Paullin 

Dr Paullin Mr President, after receipt of the recommendation of the Com- 
mittee on Finance, the Committee on Public Relations presents the recommendation 
that the follow’ing resolution be adopted 

‘Be it resolved, m view' of the present emergency, all members Associates 
and Fellows, of the American College of Physicians w'ho are called to acti\e 
military duty' with the armed forces be accorded waiver of dues during their 
period of active service and complete detachment from private practice, such 
waner to be operative from January 1, 1942 

‘Such members shall inform the E\ecuti\e Secretary of the date of entrance 
upon military duty' and of the date ot discharge therefrom 

“In view of the necessary changing locations of diese members and the 
inheient difficulty of supplying the Axn\ls of Internal Medicine, the journal 
and other publications shall not be turnished 

“Bt IT FURTHER RESOLt ED Uie Initiation Fee of iiKinbers serving with the 
armed forces be reduced to ten dollars ” 
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President Lee We will open this mattei £oi discussion It is pointed out that 
the College of Surgeons attempts to collect $500 from each Fellow, and that waiver 
of dues does not mitigate this $500 I think I am right The Canadian Medical 
Association has remitted the dues of its members on active service It does not give 
these members the journal The Chair has taken unto itself the liberty, which it 
shouldn’t do, of discussing this matter It is possible for any one of our members 
to come before the College for a reduction of dues, giving specific instances The 
present provision for reduction of dues does not apply to men not wholly detached 
from private practice The proposed resolution likewise does not include men not 
wholly detached from private practice We want this to be understood There 
would be, perhaps, members who would be aggiieved Some members in Boston, 
Philadelphia and a number of places where they have Naval Hospitals might be m 
naval practice certain parts of the day, with the rest of the time to cany on private 
practice 

Dr Stroud Mr President, as Treasurer I think the Board should understand 
the situation at present to a certain degree We are in a very sound financial condi- 
tion The Executive Secretary’s estimated income and expenses always seem to be 
fulfilled He estimated that we should have a surplus of income over expenses for 
1942 of between $28,000 and $30,000 We have in cash in the General Fund $78,000, 
of which the Finance Committee is suggesting investment of $28,000, so that we 
shall have $50,000 in cash in the General Fund for emergencies Now if the pro- 
posed resolution would result in a reduction in income, even of $6,000 or $7,000, I 
personally feel that the action is justified, and that the College should take this reduc- 
tion 

The second point I should like to raise is that of sending the Annals If ai'y 
of the members wish to subscribe for the Annals in the usual way while on active 
duty, they could pay for it 

Secretary Loveland The adoption of this resolution would mean that we 
should refund, pro rata, dues that have been paid since January 1, 1942? 

Dr Paullin Yes 

Secretary Loveland The majority of members have already paid their 1942 

dues 

Dr Stroud Mr Loveland, your point is, I believe, that it would not be fair to 
put this motion through and have those who have already paid their dues lose out 
because they have been honest and prompt 

SrcREiARY Loveland The provision must be made retioactive to January 1 so 
that all members shall be treated alike 

Dr Stone ^Ir Loveland has just handed me, since I made my original re-, 
marks, a revision of the total amount that the College would lose by waiving the dues 
and reducing the Initiation Fee, namely, $6,000 annually instead of $5,000 

Irlsidlm Les Dr Paulhn do >ou want to amend tlie resolution to date from 
J miiary 1, 1943? 

Dr P\lllin*No Januar> 1,1942 

President Lh- \iu 1 ha\c a refund’ 

Dr P \ullin Yes 

Dr Piersol How does that aftect the men wlio aie regiil.ir olTiceis m the Aimj 
and Na\> ? 

Secketakv LovELCNt) We should ha\e to refund to ev'crybody, alike 

Dr PitRsoi • L'veii those men whose life work is in the Army and Navy, during 
this eniergeiicv would their dues he waived, or if paid, refunded? 

SFt'Rir\R\ Lo\el\\d 'lhat is the intent of this motion 

pRE-jiDrST Li E It should he stated furthermore that this does not include the 
t S Public Heilth Ser\iee and other Go\ernmeiu officials. Red Cross, et cetera 
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Dr Pauilin Nor does it include the Veterans Administration or Civil Seivice 
Dr Kerr llr President, would it not be a generous thing on our part, if 
thiough the Surgeons General we might provide a certain number of subscriptions 
to the Annals of Internal Medicine to be distributed to their hospitals foi the 
benefit of the men in service, as a contribution fiom the College^ 

President Lee The Surgeons General’s offices subscribe to a certain number of 
medical journals We have been trying to get them to stock their libraries with 
appropriate medical journals and books They have adequate funds 

Is there any further discussion^ I think this is as vital a matter as has come 
up at this Session 

Dr Cocke Mr President, I move the adoption of these lesolutions 
Dr Piersol I second that motion 

The question was called and the motion carried 
President Lee May we now consider the question of reduction m the fees in 
connection with the American Board of Internal Medicine ^ Has the Finance Com- 
mittee any recommendations ’ 

Dr Stone Item No 7 on the Finance Repoit states 

‘The Committee on Finance has learned that certain regional opinion is 
fcTvorable to a i eduction in the Initiation Fee of the College The Committee 
feels that the financial condition of the College is such that it could safely stand 
a reduction of the Initiation Fee, up to twenty per cent, but it transmits this 
information to the Board of Regents without recommendation ” 

President^Lee What diffeience would tliat make in the income of the College^ 
Dr Stone The Executive Secretary has estimated that the reduction in 
Initiation Fees by twenty per cent, comparable to that which has been suggested by 
the Ameiican Board of Internal Medicine, would reduce the income $4,000 annually 
Dr Paullin The present Initiation Fee for practicing physicians is $80 00 ^ 
Secretary Loveland Yes, a twenty per cent reduction would make the fee 
approximately $65 00 

Dr Paullin What is the fee for the American Board ^ 

Dr Stone $50 00 , the Board is willing to reduce it twenty per cent, to $40 00 
President Lee The matter for consideration before this house is that m co- 
operation -with the American Board of Internal Medicine, which contemplates the 
reduction in its fees from $50 00 to $40 00, this College reduce its Initiation Fee 
from $80 00 to $65 00 This reduces the total cost to a physician for certification 
and Fellowship in the College from $130 00 to $105 00 I take it the American 
Board of Internal Medicine would like to have a joint action on the part of the 
College and their Board, and I also understand that action would not become operative 
until January 1, 1943 

Dr Irons The American Board of Internal Medicine wishes to cooperate with 
the College We cannot act in conjunction w'lth the College becau>>e we are entirely 
separate 

Dr Cocke I move the adoption of the following resolution 

Rlsolved That in consideration of action contemplated by the AniLricni Board 
of Internal Alcdiciiie to reduce their total certification tec from $50 00 to 
$40 00, the American College ot Physicians shall reduce its Initiation Fee 
for practicing clinicians troni $80 00 to $65 00, this action to become elicc- 
tive Januarv 1, 1943, and to be dependent upon coiiMiiiiniation ot >.iintlar 
action bj the American Boaid of Interml Medicine 
Dr Stone I second the motion 
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There was no further discussion, question was called, and the motion 

carried , ^ n ui 

President Lee We will call upon the Chairman of the Committee on Public 

Relations for the balance of his report 

Dr Paullin This Committee recommends that the following delinquent mem- 
bers of two or more years’ standing be dropped from the Rostei in accoi dance with 
provisions of the By-Laws They have tendeied resignations, but they are not 
eligible to resign because they are delinquent 
Dr Stroud I second the motion 

There was no discussion, question was called, and the motion was carried 


Dr Paullin The Committee recommends that the resignations of the following 
7 Associates and 3 Fellows, in good standing, be accepted 

Marshall S Brown, Jr (Associate), New York, N Y 
Ray S Dixson (Associate), Detroit, Mich 
Philip J Lukens (Associate), Amblei, Pa 
Bernard T McGhie (Fellow), Toronto, Ont 
E C Rinehart (Associate), Struthers, Ohio 
John R Rodgei (Associate), Bellaiie, Mich 
F M Routh (Associate), Columbia, S C 
Richard Haiiy Schmit (Associate), Buffalo, N Y 
G Louis Weller, Jr (Fellow), Washington, D C 
Pauline Williams (Fellow), Richmond, Va 

On motion by Di Paullin, seconded by Dr Keir and legularly carried 
these resignations were accepted 

Dr Paullin The following 2 Associates and 2 Fellows are delinquent m dues 
for two or more years and subject to being dropped automatically Numerous letters 
ha\e been addressed to them 

It is recommended that these names be discontinued in accordance with the 
By-Laws 

. Fellow, IS also delinquent, and in addition, the College is unable 
to locate his whereabouts after several months of effort It is recommended that he 
.ilso be dropped 

< Associate, was totally disabled and out of piactice from February* 
1939, until July, 1941 He had very little income, and since he showed exceedingly 
good faith in pajiiig the minimum dues for 1940 and 1941, it is suggested by the 
Lxecutue Secretary and recommended by this Committee tliat his dues be waived for 
those jears, and that the amount which he has paid be applied to his account of 1942 
dues He has been sick and unable to pa\ 

I mo\e the above rtcommendations be accepted 
Dr Stom I second the motion 

llie question was called and the motion was carried 
Dr PvuLLiN Another Fellow, Dr , is delinquent for 1940 and 1941 

During this time he was on mihtar> dutv in England, and in view of a similar cour- 
tesv extciuled bv the Canadian Medical Association he feels that the American College 
at Plivsiciuis should waive his. dues tor tho'>e years, and he, in tuiii, will pay full 
duo tor 1942 Ibis c.^e brings up a (lucstion of pohev concerning waiver of dues 
in mil rather than reduction in cases oi military seivice I he new regukitioii 
,>doptvd bv this Board covers the period from Januarv 1, 1942, but this case precedes 
tl'it time. Your Committee rccomm*.iuL his dues be waived for 1940 and 19 H 
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keeping with the resolution which has been previously passed, permitting men in 
military service to apply for such waiver I so move 
Dr Piersol I second the motion 

Theie was no further discussion, question was called and the motion 

carried 

I move that the report of the Committee on Public Relations as a whole be 
accepted 

The motion was seconded and regularly carried 
President Lee May we have the balance of the report of the Finance Com- 
mittee, Dr Stone ^ 

Dr Stone The remainder of my report has to do more or less with routine 
matters 

I ‘ Ihe Committee on Finance has examined the auditor’s leport and the financial 

statements of the College tor 1941 and recommends the receipt and ap- 
proval of these leports by the Board of Regents, in accordance with copies 
already placed in your hands ” 

It IS so moved by the Committee 
Dr P^ullin I second the motion 

The question was called and the motion carried 
Dr Stone The Committee moved tlie adoption of the following resolution 

II ‘ Resolved That the suggestions of our Investment Council that our holdings 

in Florida Power Corporation, tlie Michigan Consolidated Gas Company 
and the Virginia Public Service Company be sold and tliat the proceeds 
derived therefrom be used to purchase $10,000 United States of America 
notes, 1952-55, at market, one Florida Power and Light Company 
bond, and fifty shares of the United Gas Improvement Company pre- 
ferred stock " 

This tiansaction will leave approximately $14,000 in cash in the Endowment 
Fund and $78,000 in cash m the General Fund 
Dr Coffen I second the motion 

President Lee Are we voting to accep'. the recommendation of the Investment 
Council that certain securities be sold and certain others as mentioned be purchased ^ 
The Chair has a rather definite idea about this It is up to the Finance Committee 
to change its own stock and that ought not to be voted by the Board of Regents 
The Board of Regents can approve in general, but it has been discussed before and 
w’ould seem unfortunate to have the Board of Regents involved in details for the 
sale of stock, and so the Chair would entertain a motion that the Board of Regents 
approve this paragraph 
Dr Stone I so mo\e 
Dr Paullin I second the motion 

The question w'as called and the motion earned 
Dr Stonl The Finance Committee repoits its adoption of tlie follow'ing resolu- 
tion 

III ‘Resolved That $14,000 uniinested principal in the Endowment Fund be 

used to purchase interest bearing United States \Vir Bonds, subject to 
the approval of our Iiuestment Council” 

President Lei All those in favor of accepting this part of the report as con- 
tempi ited action say ‘A\e”, opposed *No” 

The Board was un unmouslj in faaor of accepting the report 
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Dr Stone The Finance Committee reports the following resolution as con- 
templated action 

IV “Resolved That the recommendation by our Investment Council that we 
invest approximately $28,000 uninvested cash in the General Fund be 
approved ” 

On motion made, seconded and legulaily carried this contemplated action 
was approved 

Dr Stone The only other mattei to be brought befoie this meeting is that 
which has to do with the handling of securities by the Investment Council, Drexel 
and Company, of Philadelphia 

It IS recommended that the Board of Regents approve of the following official 
resolutions to facilitate the handling of securities, and I move their acceptance 

“Resolved That the Treasurer or the Chairman of the Finance Committee be 
and IS hereby authorized to deliver any and all securities, standing in the 
name of or belonging to the American College of Physicians, to Drexel & 
Co for the purpose of opening a Custody Account in the name of the 
American College of Physicians 

“Further resolved That Drexel & Co be and is hereby authorized to legister 
any and all securities so delivered in the name of their nominee or nominees 
for the purpose of facilitating biokerage transactions made for the Account 
of the American College of Physicians and for the purpose of collecting 
dividends and interest on securities so registered, and to detach any and 
all inteiest or dividend coupons from unregistered securities as and when 
they shall become due and payable 

“Further resol\£o That Drexel & Co be and is hereby authorized to collect 
the principal on any and all securities when it shall become due and payable 

“Furihlk resolved That Drexel & Co be and is hereby authorized to hold any 
and all monies so collected for the Account of the American College of 
Physicians, and to remit any and all monies to the American College of 
Physicians in any inaimer so directed upon the written instructions of the 
Treasurer or the Chairman of the Finance Committee 

‘FuimiER RESOLVED That Drexel & Co be and is hereby authorized to sell, 
assign, transfer or deliver any and all securities deposited in the aforesaid 
Custody Account, and to purchase additional securities for the Account of 
the American College of Physicians, upon the written instructions of the 
'treasurer or the Chairman of the Finance Committee 

1 hereby certify that the following named persons have been duly elected 
aiul nou hoUl the offices above referred to, namely. 

Treasurer 

Chairman, Finance Committee 

Es.ecutive Secretary ” 

Uu Mt \Kiss. I second the motion 

'riiere was no discU'>sion the ({ue^tion was called and the motion carried 

Dr Srosi- 1 move that the report .u, a wiiole be accepted 

D'{ Mevkins I second it 

'flic question v as callcHl uul the motion carried 

I^Kisim \T Lie \\ c will now have the report of the 1 reasurer 

D-t Stroud 'Ihe thiancial reports * have just been placed in your hands, and I 

* ri’tsc rti>orts appear at the end of these Minutes 
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think they explain themselves Our finances are in excellent shape Our Investment 
Council has been doing very satisfactory work, and we have continued confidence m 
him 

On motion made, seconded and regularly carried, the report of the Treas- 
urer, along with the financial reports, hereto appended, was accepted with grateful 
tlianks 

PRhsiDENi Lel Have you any business. Dr Irons, concerning the division of 
Illinois in regard to Governors’ territories^ 

Dr Irons This matter is carried over from the last meeting of this Board 
The purpose is to settle a difficulty which has existed for some time between the 
division of Illinois territory for the Northern and Southern sections Many years 
ago a line was drawn through the center of the state The Governor of Southern 
Illinois found objection because there were so few towns and consequently few 
internists in his half of the state Consequently, an agreement between the two 
Governori, has been sought Now I have a letter from the two Governors showing 
that they have reached an equitable agreement I will read the letter 

“April 20, 1942 

The Board of Regents 
American College of Physicians 
Gentlemen 

After due consideration we respectfully recommend to the 
Board of Regents that the dividing line between Northern and 
Southern districts of die State of Illinois be established at the 41st 
(forty-fiist) parallel, as per the accompanying map 

Very truly, 

(Signed) C M Jack 
Govenm foi Southern Illinois 
(Signed) LeRoy Sloan 
Govei not for Northern Illinois” 

I move the appioval of the recommendation of the Governors 

Dr Stone I second it 

President Lee I recognize Dr Munson 

Dr Munson Because of my association for the last fifteen or twenty years 
with the Illinois State Medical Society, I have known the physicians over the state, 
outside of Chicago, better, perhaps, than the Governor of Northern Illinois himself 
Originally I was the College Governor for Illinois as a whole, and the men responded 
to my call for regional meetings generally over the state It was impracticable, how- 
ever, for me to continue serving the entire state because I did not know the physicians 
so well in Chicago, and, therefore, the state w'as divided The 41st parallel is just 
north of Peoria The division is perfectly satisfactory to me 

President Lee I understand this recommendation is satisfactory to both Gover- 
nors, to the Executive Offices, and I see no reason tor further delaj 

President Lee Is there anj further discussion ^ If not, all in favor say Aye” , 
opposed “No ” 

The motion was earned 

Presidlm Lee Is there am further business that should come before the House’ 
Dr Coffen Mr President, there is one matter I w'ould like to speak of in the 
absence of Dr Edw'ard L Bortz, particularly in regard to Postgraduate Nights, that 
have been so successfully held m some military stations and sponsored by the College 
The thought is that they ought to be extended to various parts of the country I can 
see how well would be recei\ed such a program, presented by niciubtrs ot the Col- 
lege, in Tarious locations I do not know that wc need any action on it, except that 
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the Regents might go on lecorcl as endoising or encouraging Dr Bortz and the 
Advisory Committee on Postgraduate Courses that arranges for such courses 
President Lee Do you make that in the form of a motion ? 

Dr Coffen I do 

Dr Piersol I second the motion 

Dr Munson Will these meetings be held annually^ 

Dr Coffen No, at any time during the year 

President Lee I take it this will be extended to Government Camps, Geneial 
Hospitals and large Station Hospitals, et cetera I may say that the Surgeon Gen- 
eral IS very much in favor of that extension and development whenever and wherever 
military exigencies permit All in favor of the motion say “Aye”, opposed “No” 
The motion was carried 

President Lee made numerous announcements concerning forthcoming func- 
tions and meetings and thereafter the meeting adjourned at 2 IS pm 

Attest (Signed) E R Loveland, 

Sectetaiy 
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$ 133,789 71 $ 133,789 71 

lorvi Assiis $ 321,332 17 Total Liabilities and Funds $ 321,332 17 
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General Fund 

For the Year Ended December 31, 1941 

Balance, January 1, 1941 

Add Dividend received from Bank of Pittsburgh, National Association, in excess 
of deposit 


Transfer to Endowment Fund of the Initiation Fees of Life 

Members S 1,374 53 

To close Deferred Claim against Exchange National Bank, Pitts- 
burgh 111 95 

Adjustment of Furniture and Equipment Account 88 00 


Summary of Operations for the Year ended December 31, 1941 


Income 

Annual Dues $30,725 19 

Initiation Fees 20,702 00 

Subscriptions, Annals of Intfrnai Medicine 30,943 69 

Advertising, Annals oi Internal Medicine 9,096 12 

Income from Invested Funds, General 4,279 16 

Income from Invested Funds, Endowment 4,483 79 

Exhibits, 25th Annual Session 11,474 14 

Guest Fees, 25th Annual Session and Banquet, net 696 70 

Profit on Keys, Pledges and Frames 154 29 

Dividend on Perpetual Insurance Deposit 60 00 

Postgraduate Courses, net 127 25 

Sale of Directory, 1939 and 19 U 99 75 


Total Incosic 

Expenses 

Salaries 

Postage, Iclephoncand lelcgraph 
Ofiice Supplies and Stationery 
Printing 

1 raveling Expenses 
College Headquarter-. 

Mainten ince 

He it. Light, Gas and Water 
I axe-. 

Insurance 


$112,842 OS 

$26,044 70 
4,001 11 
1,120 27 
21,616 21 
4,115 12 

$2,102 59 
673 31 
1,239 22 

236 85 4,251 97 


Depreeiatiuii on Building, rurniture and rquipinent 
Gruit to National Ke'carch Council 
1911 Direeturv 

|ohn I’hiliijj]'. Meinuri il Pri/e 
Kesearrh Fellowships 
I 0 '•^ on Nile or Sfaturity of Inveitnieiit-. 

Region il Meeting-, 
t olltj^e ^l^tory 
love tmeot, Re il Lit ite, in t 
Other 1 xiien n 

25tii \nmul he lo.i $1,91196 

\nn\i.oj iMiKNvi Miiiuim 587 18 

ineeo- 87137 


1,857 98 
7,500 00 
3,075 78 
1231 
5,708 6-1 
1,312 40 
16S21 
1,861 21 
369 78 


o 17 >91 


f>>ivt Exi. .si s 


Net lr,e< hi' the \ e «r Liuleil D<<.eiuh»r 11, 1951 


$146,922 48 
753 21 
$147,675 69 


1,574 48 
$146,101 21 


Lil.iee He 'ill ..f 31, 19*1 


S 9J 619 6 s 


20,222 }0 

$J66,J2> Ol 
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Endow'jicnt Fund 
For the Year Ended December 31, 1941 

Principal Account, January 1, 1941 
Add 

Life Membership Fees received during 1941 $4,235 47 

Transfer of Initiation Fees of New Life Members from Gen- 
eral Fund 1,374 S3 

Gam on Investment Transactions, net of Losses 630 16 

Total Increase during 1941 

Principal Account, December 31, 1941 


Income Account 

Income from Investments earned during 1941 
Deduct 

Research Fellow ships $5 , 708 64 

John Phillips Memorial Prize 42 34 


Excess of Expenses over Income, charged to General Fund Operations for 
1941 


Par 

Value 

$ 5,000 


10,000 

5,000 


4.000 

5.000 


5,000 


5,000 

5.000 

4.000 

5.000 


5.000 

2.000 

50,000 

5,000 


$115,000 


Investments 


December 31, 1941 


V ndouiment General 

r««d Fund 

JmesI- Invest 

Bonds inenis inenls 


Carolina Chnchfield &. Ohio Ry , 1st Mort , 

Series “A,” 4s, 1965 $ 5,125 00 

Federal Farm Mortgage Corp , 3s, 1944-49 $10,875 00 

Florida Power Corp , 1st Mort , Series “C," 

4s, 1966 4,485 90 

Florida Power S. Light, 1st Mort , 5s, 1954 4,226 25 

Great Northern Railway, Gen Mort , Senes 

“B,''5Hs, 1952 4,463 45 

hlichigan Consolidated Gas, 1st Mort , 4s, 

1963 5,130 95 

North American Co , Deb , 3J^s, 1949 5,219 52 

Ohio Edison Co , 1st Mort , 4s, 1965 5,287 50 

Ohio Public Service, 1st Alort , 4s, 1962 4,240 75 

Pennsylvania RR, Gen , 4J^s, Series "E," 

1984 5,013 10 

Philadelphia Company Collateral Trust S 

F , 4J4s. 1961 5,125 00 

U S Treasury, 4s, 1944/54 1,998 13 

U S Treasury Defense Bonds, Series “G," 

2Hs, 1953 50,000 00 

Virginia Public Serx'ice, 1st &. Ref, 5J4s, 

1946 5,133 65 


lOTtL, Bonds 


$105,449 20 $10,875 00 


$126,346 22 

6,240 16 
$132,586 38 

$ 4,483 79 
5,750 98 
$ 1,267 19 
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Shares 


Slocks 


SO 

100 

so 

100 

100 

S6 

2S 

7S 

40 

SO 

SO 

100 

10 

SO 

SO 

ISO 

SO 

100 

so 


American Brake Shoe & Foundry Co , Conv , 
Pfd 

American Gas & Electric Co , Cum 
Pfd 

Atchison, Topeka & Santa Fe, S%, Pfd 
Chase National Bank of New York 
Curtiss-Wright Corp , Class A 
E I du Pont, $4 SO, Cum Pfd 
Eastman Kodak Co , Common 
General Motors Corporation, Common 
Great Atlantic & Pacific Tea Co , 7%, 1st, 
Cum Pfd 

Gulf States Utilities, $6 00, Cum Pfd 
International Harvester, 7%, Cum Pfd 
International Nickel Co of Canada, Ltd 
Johns-Manville Corp , 7%, Cum Pfd 
Monsanto Chemical Co , ^ SO, Cum Pfd , 
A 

Montgomery Ward & Co , Inc 
Pacific Gas & Electric Co , 6%, Pfd 
J C Penney Co 
Phillips Petroleum Co , Common 
Timken Roller Bearing Co 

Total, Stocks 

Total, Investments 


6,163 60 

10,887 62 
4,970 7S 
4,5S0 00 
2,6S2 80 
6,868 34 
4,2d0 38 

3.594 53 

5,133 75 
5,625 so 

$ 8,169 00 

3,825 85 

1,266 77 
5,878 60 

2.594 75 
4,640 SO 
4,084 90 
3,978 80 
3,407 25 

$ 15,314 37 $77,179 32 

$120,763 57 $88,054 32 $208,817 89 





MINUTES OF THE BOARD OF REGENTS 
St Paul, Minn 
April 24, 1942 

The third meeting ot the Board of Regents in conjunction with the Twenty-sixth 
Annual Session of the American College of Physicians convened in the Municipal 
Auditorium, St Paul, Minn , Friday, April 24, at 12 10 pm, witli President Janies 
E Paulhn presiding and Mr E R Loveland acting as Secretary, with the following 
members in attendance 

Janies E Paulhn President 

Charles H Cocke First Vice-President 

Henry R Carstfins Second Vice-Piesident 

William D Stroud Pteasiirei 

George Morris Piersol Secietaiy Genet al 

Roger I Lee 

Charles T Stone 

J Morrison Hutcheson 

T Homer CofFen 

Ernest E Irons 

Hugh J Morgan 

Janies F Churchill 

President Paulhn introduced Mr Russell Phillips, of the Philadelphia 
Chamber of Commerce, who, on behalf of Philadelphia, extended an invitation to 
the American College of Physicians to hold its meeting in that city in 1943 Mr 
Phillips presented not only a complete civic invitation, but one from the medical 
organizations, including the medical societies, medical schools and other ^agencies 
President Paulhn thanked Mr Phillips and told him that the invitations would be 
duly considered later in the meeting, whereupon Mr Phillips retired 

President Paulhn We shall have a communication from Dr Hensel, Chair- 
man of the local Coinmittee on Publicity 

Dr Ch \rles N Hensel President Paulhn, Regents and Officers, first of all I 
want to tell you what a delight it has been to meet you in this intimate way and to 
participate in your delightful and charming hospitality Secondly, I want to say to 
vou that youi Executive Secretary, Mr Loveland, and his cohorts have given us the 
most amazing and friendly cooperation Thirdly, I want to talk to you about the 
problems of the Chairman of the Committee on Publicity Since you have appointed 
a Chairman on Publicity I take it that you believe in regulating information for tlie 
press, and with that idea in mind I want to tell you some of the difficulties as a novice 
in this office that I have encountered 

The first difficulty is the securing of current convention information to be giieii 
to the press The local Committee likes to feel that beginning three or four weeks 
before the convention an article shall appear each iveek in the press to inform t ie 
public of the coming convention, and that during the preceding week of the comtii 
tion there should be three articles — one on Saturday, Sunday, and particular y on 
Monday iiiormng This is where the difficultv arises It is extreme > i cu 
get that material We wTOte to the men on the program asking for either t le origin 
paper or an abstract, and the response w'as practicallj ml Some o ^ 

furnished were not useful foi pubhcitj It occurred to us .md I would li e o ii «- 
the suggestion that the Publicity Committee should ha\e, before ^ 
started, abstracts of the papers to be presented on the progrun, these a is rac s o e 

397 



398 


MINUTES OF THE BOARD OF REGENTS 


released through the Executive Secretary’s office, and tiansmitted to the local Chair- 
man thirty days in advance of the meeting These abstiacts should be from three 
bundled to five hundred words, or two pages This would enable the local Pub- 
licity Committee to release some material gradually to the press This could be 
certified or supervised by the Program Committee so that you would know the kind 
of publicity that would be released This is the thought that I would like to leave 
w ith you for your indulgence (Applause ) 

Presidlnt Paullin Thank you veiy much, Di Hensel 

The next item of busmens will be a leview of the minutes of oui pieceding 
meeting held on Tuesday Apiil 21 

Secretary Loveland read a review of the minutes of the meeting, which 
were approved as read 

PitEsiDENi Paullin Dr Cocke, since the recently-elected Chan man of the Boaid 
of Governois, Dr Breed, is not present, will you kindly present a leport? 

Dr Charles H Cockl Thank you. Mi President The Boaid had an inteieit- 
ing and active meeting We had the good fortune to have Dr Paullin with us and 
quite a lively discussion ensued, particulaily lelative to the mattei of the pieseiit 
workings of the American Board of Inteinal Medicine 

It seems that there hai> been some criticism in various places, and as a lesult an 
animated motion w'as made liy Dr Walter B Mai tin, Goveinoi foi Viiginia, seconded 
by Dr Geoige Lathrope, Governoi tor New Jersey, th.it the Board of Goveinois 
request the Board ot Regents to investigate the piesent w'oikings of the examineis 
of the American Board of Internal Medicine to deteimine how they are opeiating and 
to recommend such improvements m their methods as they may think w'lse The 
motion not onlj was earned, it was unanimously carried, and I submit it to you in Di 
Bleed's absence, .is m\ term of office as Chan man of the Boaid of Governois has 
expired 'Ihe election was held and Dr William B Breed w'as made Chairman 

pRisiui-xr Paullin Would jou mind sUting, Di Cocke, some of the discussion 
that caused this resolution to be introduced^ I think the Regents should know' some- 
lliing ot Hts b.ickground 

Dr Cocke pieseiitcd the deUiiIs as t.ikcn from the minutes of the Bo.iid oi 
Governors hollowing its receipt there w'.is genei.il discussion and examples w'ere 
piesLiueil lt\ sL\er.il, incliiding Col Hugh J Moig.m 

Dr Ikoxs I think this a \er> good opportunity lor the Board of Regents to le 
nitornieil ot ‘•oiiie oi the difficulties that the \metican Boaid of Internal Medicine has 
1 havi no doubt that the Board ot Inlcin.il Mulieine has nude misi.ikcs, both ot com- 
mission .itiel omission 

When Wv began we lud iwuitv eight hundred applieatioiis loi ecrtificatiun with- 
out e ^ limn ition lour members ot tin \nKrn. m Bo.ird went over cverv one of 
t*’ese ippheatioiis .iml .dl c.isvs about which tluie w.is anj cpiestion weie submitted .ind 
vitul upon bv tliL lull Boird It w is a tinit eunsuming procedure but we fell the 
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There is on eveiy team of examination one niembei of tlie Board and a guest 
examiner who has nothing to do with tlie Board It has been my observation that 
the guest examiner is inclined to be a little tougher on the candidate than the member 
of the Board This oial examination does not represent tlie judgment of the Board 
alone, but also of tlie guest examiner If there is any question or any doubt about 
the candidate’s being passed he is given a blue card and is given anotlier opportunity 
with a different examining team Thus he has two chances If the fiist team has 
been, perhaps, a little hard on the candidate, he has still another chance Sometimes 
there is a difference of opinion between the first and second team, but most of the 
time the vote is unanimous If theie is any question concerning tlie man’s record, 
what he has done, or concerning any of his qualifications, the whole Board reviews 
the case and leans backward to give him a square deal I, too, have had experience 
with candidates whom I thought entirely capable and competent to pass the ex- 
aminations, but who failed They weie so sure they were going to pass that thev 
did not take their preparation seriously 

Now with respect to failures in Western New York I do not know how many 
I may offend, if any, but there are a number of men who are educated m some of 
the schools m Western New York w'ho have only a superficial knowledge of medicine 
That, I think, explains the excess of failuies from that particular district We had a 
lecent candidate up for examination who was both pompous and superficial He had 
taken one of the previous examinations and failed He came up tins year a little sub- 
dued, and he produced bettei results One of our guest examiners thought he again 
ought not to be passed because of Ins pomposity We took the candidate to one side to 
talk to him, got him quieted down, and smoothed off some of Ins pomposity and 
finally passed him 

Another question has been raised in regard to tlie chaiacter of the questions 
We are not going to fail a man because he does not know some of the very technical 
and unusual questions However, we do not expect to ask a common garden variety 
of questions We have plenty of practical questions and some a little abstruse We 
use tlie latter because we want to know whether the man has a little of the back- 
giound of medicine we should expect a future professor of medicine to have This 
Board is not asking these men to join a social club If tliey cannot meet the re- 
quirements tliey will have to come back later 

The Secretary of tlie Board is most efficient His letters occasionally are 
technical, according to the By-Laws, arising from his absolute integrity 

President Paullin Does any member of the Board of Regents ish to speak ’ 

Dr Roger I Lee Mr President, I think tins is a very happy situation, and it 
indicates that men really want to join tlie College and to be certified I have been 
hearing some criticisms of the Committee on Credentials and of the College which 
cheers me up a great deal because a man does not object unless he is rejected, and he 
does not kick unless he wants to get in We shall have to take a certain amount of the 
bitter with the sweet, and I think that if physicians want to get in, and they are not 
all taken in as thej might be m a social club, there is going to be a certain amount 
ot complaint, which I think actually is a wholesome situation The Board of Regents 
is the place to bring these matters up I think there should be no action taken about 
these matters because this is a joint enterprise We ha\e the enterprise ot our own 
Committee on Credentials If w'e do not get some kicks w'e are not doing a good 
enough job, it seems to me 

Dr Irons Mr Chairman, I should like to add a word to Dr Lee’s rein.irks 
The American Board would feel if there were not some objections that there w is 
sometlnng wrong with tlie Board 

President Paullin I feel that the American Board is doing a wonderful job 
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The question is whethei or not the Regents want to consider making a leply to 
the request of the Boaid of Governois The request was that the Board of Regents 
investigate the present workings of the examineis of the Anieiican Boaid of In- 
ternal Medicine to determine how they operate and to recommend such improvements 
in their methods as may be thought wise We cannot ignore that lequest of the Boaid 
of Governors If you would like, we can designate some membeis of the Boaid of 
Regents to look into this and to report at the next meeting in Decembei What is 
your pleasure^ 

Dr Lee I would like to move that it be recorded in the minutes that the Board 
of Regents has discussed with great thoroughness this problem relating to the ex- 
aminations of the Board of Internal Medicine and has voted to renew these discussions 
from time to time 

Col Hugh ^Morgan I second the motion 

There was no discussion, the question was called and the motion cai ried 
President Paullin The next thing on the agenda is New Business 
Dr Pilrsol Mr President, the Committee on Ciedentials lecommends that from 
this date until further action by the Board of Regents, all Associates who are called 
to active duty with the armed forces of the United States shall have the time limit of 
hve jears for qualifying for Fellowship extended until they have been discharged from 
the armed forces At that time they shall be allowed the same amount of tune in whicli 
to qualify for Fellowship as remained to them when they entered the armed forces 
Dr SroNE I second the motion 

The question was c<illed and the motion cai ried 
PutsiorN’T Paullin Gentlemen, the next item of business is the election of the 
Secretary General Do I hear any nominations’ 

Du Cockl I nominate Di Pieisol 

Du Cohen I second the motion 

PuESiuENT Paullin Are there an> other nominations’ 

riiert were no other nominations, the question was called and the motion 

tarried 

President Paullin Ihe Secretaiy will lecoid the election of Dr George Morris 
Picrsol as Secretarv General to succeed himself 
'lilt next order is the election of a Treasurer 
Du iluTeiiisON 1 nominate Dr William D Stroud 
Du Ciiuuciiii i I second the motion 
PitEsiiJi N r Pali i in Are there any other nominations’ 

Cm Mok».\n I move that nominations be closed and Dr Stroud be elected 
1 re i nrer 

Dk CoeKi' I '<eeon<l the motion 


Ihe President called the quc'.tion and the motion was carried 
1 at >10 \r I SLILIN I declare Dr Stroud elected irtasurer to succeed liiinself 
Next on the j)ri>^’‘un is the a[ipomtinent ot 1912-43 connnittees Ihe Executive 
( Mmumtie eou'-st'. ot the eieelive ollieera md fi.e Reyents elected b> the Board 

llc'e V as- "eue'.d ihscussion m which it was pointed out that the elective 
itticcr- I'c .UP* .1 st’c iliv uiciMlers of the Lxecutive ( oimmitee Xoimn.itions ot the 
Ve't inui!. MC. dvd md uii iimuoush elected b. resolution 


F 1- i. 
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Presideni Paullin The next committee is the Committee on Advertisements 
and Commercial Exhibits I re-appoint the Committee in its entirety 

Dr George Morris Piersol, Chairman 
Dr Sydney R Miller 
Dr Charles C Wolferth 

The next committee is tlie Committee on the Annals of Internal Medicine 
on which tlie term of Dr Reginald Fitz now expires I re-appoint him to membership 
on this Committee — the Committee consisting of the following 

Dr Walter W Palmer, Chairman (1943) 

Dr David P Barr (1944) 

Dr Reginald Fitz (1945) 

The next committee is tlie Committee on Constitution and By-Laws, a standing 
committee The President appoints one member each year 

In view of the fact that Dr lions’ term expires this year and he is President- 
Elect, I will appoint Dr Charles H Cocke as Chairman of this Committee for the 
term 1945 , and since Dr Samuel E Munson is retiring from the Board I will appoint 
Dr James D Bruce foi his unexpiied term The new committee is as follows 

Dr Charles H Cocke, Chairman (1945) 

Dr James D Bruce (1944) 

Dr William J Kerr (1943) 

The next committee is the Committee on Credentials Three of those members 
are appointed by the Boaid of Regents and three are appointed by the Board of 
Governors The Board of Governois has already appointed 

Di J Owsley Mainer (1945) 

Dr William B Breed (1943) 

Dr Wallace M Yater (1944) 

Dr Robert Cookes term as an appointee by the Regents expires in 1942 and 
he has particularly requested that he be not re-appointed His is tlie only one whose 
term expiies, and it has occurred to me that since Dr Charles H Cocke has been on 
this Committee from the Board of Governors for sucli a long period of time and is 
so familiar with tlie work that it might be well to keep him on this Committee as the 
delegate from the Board of Regents 

CoL Morgan I so move 

Dr Lee I second the motion 

President Paullin It has been moved and seconded that Dr Charles H Cocke 
be appointed for a term of three years (1945) on the Committee on Credentials 

The question i\as called and the motion cairied, thus constituting the Com- 
mittee on Credentials as follows 

Dr George Morris Piersol, Chan man (1943) 

Dr Charles H Cocke (1945) Appointments bj the Board of Rtgtn's 

Dr Sjdney R Miller ' (1944) 


Dr J Owsley Manier 
Dr William B Breed 
Dr Wallace M Yater 


(1943) Appointments b\ the Board of Go\Lrnors 
(1944) 
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President Paullin The next committee is the Committee on Eclucatioiidl 
Policy This Committee is established by the Board of Regents I le-appoint the 
membeis of the piesent Committee, but designate Di Irons as Chau man m the place 
of Col Moigaii, who is on active military service The Committee, theiefoie, to be 

Di Ernest E lions, Chau man 
Di Charles H Cocke 
Dr Hugh J Moigan 

Theie is the Advisoi> Committee on Postgiaduate Couises, of which Di Edwaul 
L Bort/ has been re-appointed Chairman by the Boaid of Goveinois The full pei- 
sonnel of this Committee as appointed by the Boaid of Goveinois is 

Di Edward L Boit/, Chau man 
Dr C Sidney Burwell 
Di Ernest H Falconei 
Dr Fled M Smith 
Dr James J Waring 

I also re-appoint the piesent College representatives on the Advisoiy Council on 
Medical Education, namely 


Dr Fiancis G Blake 
Di Hugh J Morgan 

Ihe Confereiite Committee on Graduate Training in Medicine has two delegates 
troin the \merican College of Physicians, two from the American Board of Internal 
Medicint, and two fioin the Council on Medical Education and Hospitals of the 
\meritan Medical Association I re-appoint our two present i epresentatives, 

iiaiiieK 

Dr Hugh J Morgan 
Dr O II Perry Peppci 

'Hie next eoinnmtee is. the Coniimtlec on I'dlowships and Awards Dr lions 
ha-> a^ked to be telie\<.(l iioin duties on this Coininittee, Dr D Selatei Lewis is no 
longer .1 nieinlier of the Board of KcgciUs, as is the c.ise of Dr Henry M Thomas, 
Jr I nu rt-appoinung iroin the pi>t Committee Drs Blake and Fit/, and am 
appointing as new members Di'. Lotteii, Carstens .iiid Me.ikms, the full Committee to 
le: 


III I lanci-. tj Blake Cliairnian 
Dr Hem\ R t irsteiis 
Hr I Homer Couen 


n 
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The Committee on Nominations will be composed of 

Dr William B Bleed, Chan man 
Dr C W Dowden 
Dr Janies F Qiurchill 
Di Hugh J Morgan 
Dr Fred M Smith 

Drs Breed and Do\\den .iie from tlie Board of Governors, Drs Churchill and 
Moigan are from the Board of Regents, and Di Smitli is a Fellow-at-large 

Several years ago Dr Bruce appointed a Committee on Preparedness, which 
consisted of myself as Chairman and Dis Bortz, Irons and Lee I think, perhaps, 
that Committee has fulfilled its usefulness to the College, and I see no use of con- 
tinuing It The Chair w'lll enteitain a motion that the Committee on Preparedness 
be discontinued 

Dr Stone I so move 
Dr Cocke I second tlie motion 

There was no discussion, tlie question w’as called, and the motion was 

carried 

President Paullin The Committee on Public Relations w'lll consist of 

Dr Roger I Lee, Chairman 
Dr David P Barr 
Dr A C Griffith 
Dr J Morrison Hutcheson 
Dr Janies E Paullin, ex officio 

The Committee on Survey and Future Policy was abolished last year 
The Consulting Committee on Annual Sessions is an automatic committee and 
W'lll consist of 

Dr James E Paullin Chan man 
Dr George Morris Piersol 
Dr Roger I Lee 
Dr John A Lepak 
Dr James D Bruce 
Dr William B Breed 

I re-appoint the members of the House Committee as follows 

Dr William D Stroud, Chairman 
Dr T Grier Miller 
Dr Harry B Wilmer 

At a previous meeting of this Board Dr David P Barr was re-appomted to the 
American Board of Internal Medicine for a three-year term expiring m 194a 

President Paullin We will now receive for the records a report troni Dr 
Edw’ard L Bortz, Chairman of the Advisoi\ Committee on Postgraduate Courses for 
1942 

Dr Bortz was unable to be present, but the following report was presentee 
and made a part of the record 

“Report of the Advisory Committee on Postgr vdl \ti Col rsls 
to the Board of Regents, American College ot Phjsiciaiib 
“The following courses w’ere conducted during the pist \ear under the auspices 
of the Anierican College of Phjsicians 
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Course 

No 1 Allergy Dr R A Cooke, Director 
No 2 Diagnosis and Treatment of Heart 
Disease Drs Paul White and Edward 
Bland, Directors 

No 5 Gastro-Intestinal Diseases Dr 
Henry L Bockus, Director 
No 7 Arthritis and Rheumatic Diseases 
Dr Philip Hench, Director 
No 8 Peripheral Vascular Diseases Dr 
E V Allen, Director 

No 10 Internal Medicine Dr Cecil Watson, 
Director 


Pelloivs 

Associates 

A on- 
members 

Number of 
Registrants 

3 

3 

1 

7 

24 

17 

3 

44 

15 

13 

7 

35 

22 

13 

8 

43 

22 

10 

14 

46 

31 

19 

1 

51 

117 

75 

34 

226 


“I he following courses were cancelled, either by reason of lack of sufficient en- 
rollment, or the removal, due to military service, of teachers from the staffs of in- 
stitutions where courses had been ananged 




Course 



Non- 

Number of 



FMows 

Associates 

members 

Registrants 

No 

3 

General Medicinl Drs William J 







Kerr, Stacy R hicttier, Arthur L 
Bloomfield and Dwight L Wilbur, Di- 







rectors 

1 

0 

1 

2* 

No 

4 

Internal Medicine Drs Warfield T 
Longcope, George W Thorn, Maurice 
C Pincoffs and H Raymond Peters, 









Directors 

13 

3 

4 

20* 

\o 

6 

Alllkoa Dr Harrv L \le\ander, Di- 






rector 

1 

0 

1 

2* 

No 

9 

Gvstko- Intestinal Diseases Dr 




Walter L Palmer, Direetor 

2 

s 

6 

n* 

No 

11 

ruiiLRCLLOsis Dr James J Wiring 






Director 

1 

1 

1 

3* 




18 

9 

13 

40 


• I hi't arc n ^'lslr itioii (if;urc-> at tunc courses were cancelled 


1 he Cuinmiltcc lias had a meeting and discussed plans lor com “les to be oftered 
during the 1043 winter and spring *ieaMm» I he Coinnuttce is of the* opinion that 
llie lollowing cour't^ should be ottered 

1 Gimral Miiiicim. two Weeks, Hareard Medieal Sehoo! 

— \i 1 1 iii«\ , one Week New *\ ork. Dr Robert i\ Cooke 

3 Gimhm Mh.kim one oi two weeks, Piid idelpliia. Dr George Moms 
Pier oi 
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President Paullin The next item on the agenda is a selection of the 1943 
meeting place 

Dr Cocke Mr Chairman, I move we meet in Philadelphia 
Dr Lee I second the motion 

President Paullin Are there any further nominations ^ 

The Secretary, Mr Loveland, enumerated and presented a number of in- 
vitations However, there were no further nominations, the question was called and 
the motion carried, selecting Philadelphia for the 1943 Session of the College 

President Paullin The next general item of business is the appointment of a 
General Chairman by the Board of Regents 

Colonel Morg\n Mr Chairman, I would like to nominate an ideal General 
Chairman for our next Session in Philadelphia, in fact, I would like to qualify our 
going to Philadelphia by stating that we shall go if we can have this particular person 
as our Chairman I refer to Dr George Morris Piersol I feel keenly that his 
position there would insure a quaht}' of meeting that would be the very best 
Dr Breed I second the motion 

President Paullin Are there any other nominations ^ 

Dr Breed I move nominations be closed and that Dr Piersol be unanimously 
elected 

The motion was seconded President Paullin put the question and Dr 
Piersol was unanimously elected (Applause ) 

Dr Piersol I shall make every effort to insure that the meeting in Philadel- 
phia, in spite of the difficulties with which we may have to contend, will be as good 
as the meetings we have held recently and in the past Thank you very much 

President Paullin Dr Piersol, tlie College is most fortunate in selecting you 
as its General Chairman 

The next item of business is the selection of the date for the 1943 Session It 
has been suggested by quite a few members tliat the meeting, if possible, should be 
held in the latter part of April, so that physicians could attend, during the same trip, 
the meeting of the American Congress of Physicians and Surgeons at Atlantic Cit\ 
the first week of May It would save some members from the Far West a con- 
siderable amount of expenditure in tune and money Of course, it will have to be 
determined what dates are available in Philadelphia 

Secretary Loveland It would be appropriate if this Board would give sugges- 
tions as to dates We are not sure whether the Philadelphia Convention Hall is open 
the last week of April We do know it is open the week of April 12 Perhaps this 
Board would like to authorize the General Chairman to set the week before the 
meeting of the Atlantic City Congress, if possible, or to adjust the date as near as 
possible to the wishes of the Board at some other time 

There is much discussion among our members about the date of our meeting 
Some still prefer a mid-winter meeting, as was customary several years ago We 
changed from Februarj' because that appeared to be the most unsatisfactory month 
for our members in the South and Southwest Some members object to an April or 
May meeting because there are so nian> other meetings at the same time As a matter 
of fact during April, 1942, there were over thirty medical conventions scheduled in 
this country, and during May, over fifty 

As soon as the date ot our meeting is officially set it is niy custom to notify tie 
Secretaries of every national medical society and every state society of the dates, 
asking them, if possible, to avoid conflicts Nevertheless, these announcements otten 
are overlooked or disregarded, with consequent conflicts in meeting dates ^ _ 

Dr Lee I move that the date of the 1943 Session in Philadelphia be leit tor 
selection to the President and the General Chairman 
Colonel Morc vx I second the motion 
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The question was called and the motion cai ried 
Dr Paullin The General Chairman and I would like to have some thoughts 
as to whether the Regents wish to change the date of the meeting, or if they still 
prefer the meeting in April 

Dr Churchill Mr President, possibly I am more responsible for changing 
the date to April than any other man in the College It is a very serious matter for 
menibeis in the Southwest to have the meeting as early as February Any time after 
the twentieth of March is satisfactory, but frankly, the men in the South and South- 
west find It practically impossible to leave home in the middle of winter It is not 
fair or right to expect them to do so 

President Paullin Is there any further discussion ? 

I feel, gentlemen, that the Boaid of Regents will take some official recognition 
to extend to the retiring President, Dr Lee, our vote of thanks for the untiring work 
he has done as the President of this College, for the tremendous amount of time he 
has given to the preparation of the current program, and for the success of this 
annual meeting I think we should extend to him our very sincere thanks and deep 
appreciation for what he has done, and also to the General Chairman, Dr Lepak, foi 
the woik he did in coopeiation with Dr Lee This should be recorded in the pro- 
ceedings of the Board of Regents and those of you who endorse these remarks will 
please stand 

Ever} one arose and the endorsement was unanimous 
Prisident Paullin Gentlemen, is theie any further business to come before 
the Board’ If not, I declare tins meeting adjourned 
1 he meeting was adjourned at 2 15 p m 

Attest (Signed) E R Lovi land, 

Secretary 
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PRIMARY COCCIDIOIDOMYCOSIS: A ROENTGENO- 
GRAPHIC STUDY OF 40 CASES 

By' William A Winn, M D , and Gilbert H Johnson, M D , 

- Spnngville, California 

^^The occurrence of coccidioidal infection within the human body was first 
described ^ SO years ago For the next 45 years the disease was recognized 
in only its relatively fatal granulomatous form until Dickson in 1937 ' estab- 
lished the existence of a benign primary form of the infection He also 
suggested the term, Coccidioidomycosis, which would apply to all types of 
infection produced by Coccidioides immitis He further classified cases as 
due to primary coccidioidomycosis and to progressive (secondary) or granu- 
lomatous coccidioidomycosis The basis for this distinction was the non- 
destructive type of leaction produced in the tissues by the first inhalation of 
the chlamydospores in contrast to’ the damaging granulomatous changes 
which develop during progressive secondary disease 

The mode of infection has been shown definitely to occur through the 
medium of dusty soil containing the chlamydospores of the fungus in its 
vegetative phase ® General opinion in the literature has established that the 
chief portal of entry is the lungs as would be expected m an inhalation type 
of disease Transmission from person to person or animal to animal is 
unknown 

The prevalence of coccidioidal infection in the vast inland San Joaquin 
valley of California, with its warm and dry climate, has been described by 
both Didison * and C E Smitli ® The inhabitants of this area are con- 
sidered to have become generally infected early in life or within the first year 
of their coming to the valley Locally, tlie disease is recognized when asso- 
ciated with erythema nodosum as “Desert” or “Valley.Fever ” As the skin 
rash only occurs in 2 to 5 per cent of the cases of primary infection the 
majority of the residents are unaware of the actual time that they became 
infected Farness® has recently pointed out the high incidence of cocci- 
dioidal infection in parts of Arizona and has justifiably ventured the opinion 

* jRcad at the St Paul meeting of the American Coll ege of Piiysicians April 24 , 1942 
Copyright, 1942, by The American College of Plivsiciaiis 
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that the disease probably exists unrecognized in other areas where prevailing 
dryness of climate and soil conditions are favorable for the growth of 
the fungus Shelton ^ describes a new endemic area on the western slope of 
tlie Coast Range Mountains of California and the development of coc- 
cidioidal infection in 14 of a gioup of 736 soldiers within three months after 
their ariival at a military camp in this area Davis et al ® describe a small 
group epidemic in the Panoche Valley, immediately west of the San Joaquin 
Valley They weie able to isolate the fungus from the soil at the actual place 
where tlie infection occurred 

Persons of either sex at any age may contract the primary infection The 
large number of migratory workers that entered the San Joaquin Valley from 
the middle west during the past six years ha\e for the most part become 
infected by Coccidioides imuiitis This, according to C E Smith,® resulted 
in a proportionate increase of “Valley Fever” cases A similar event is un- 
doubtedly occurring among considerable numbers of military personnel trans- 
feired to this area for training The oppoitunity for observing early mani- 
festations of primary coccidioidomycosis will, therefore, be greater than 
usual during this particular period until all new residents of the valley have 
’ experienced their infections 

^ There are no pathognomonic symptoms of the initial coccidioidal in- 
^■^fection They closely simulate those of influenza or bronchopneumonia, 
^‘'or a severe "cold ” General malaise with weakness, headache, muscle pains, 
pleurisy, cough, and gasti ointestinal disturbances are common There is 
* accompanying moderate fever, and chills and night sweats may be present 
Sputum accompanying the usual productive cough is small in amount, 
mucoid or mucopurulent, and frequently blood-strealced Eiythema nodo- 
sum or multiforme occurs in 2 to 5 per cent of the cases within eight to 14 
days following the onset 

Complete histologic studies of the primary disease in human material are 
not available Its exact nature has been suggested by the work of Cronkite 
and Lack,^^ who were able experimentally to infect 42 per cent of 72 guinea 
pigs by peimitting them to inhale the chlamydospores The resulting pul- 
monary infection, appearing eight to 21 days later, consisted of small grayish 
nodules, up to 5 mm in diameter, resembling the lesions of miliary tubercu- 
losis Histologically, they were fairly topical granulomata, involving inter- 
stitial spaces and showing little or no alveolai exudate Mononuclear, epi- 
thelioid, and giant cells were present 

Roentgenogiaphic observations of tlie manifestations of the primary 
stages of the pulmonary infection are not numerous This is due, for the 

Thib Icbioii had cleared completelj three months later and patient made une\entiul re- 
covery 

D Patchj consolidation m lower half of right lung in a 35 \eir old \nierican airplane 
ineclnnic He came to the San Joaquin Vallej one month pre\iousl> from New York state 

SpuUiin positive for Coccidtouhs innniits 

Lesion had coiiipleteb cleared at the end of two months and p.itient made an uiieieiitful 
recoiery 
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most part, to failure to suspect the existence of piimary coccidioidal infection 
or to confusing it with “influenza,” a “cold,” or pneumonia The patient 
may not even appear for medical care, unless he happens to develop er}- 
thema nodosum, which, as stated pi eviously, is present m only one out of 20 
cases 
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Fig 3 A Showing iiuohemeut of the lower half of the right lung in a 29 j ear old 


Sputum po$iti\c for Coccidwidcs iiniiiitis 

PosiUve cutaneous reaction to 0 1 c c of 1 1000 coccidioidin 

Resident of San Joaquin Vallej for one jear 

. ^^ter ) ShoNMiig small amount of residual fibrosis m right base Pa- 

tient clinically well 

C Illustrating exudatne inhltr-ition in base of the lett lung witli carlj enlargement of 
ijmph nodes in upper lett mediastinum appearing fi\e weeks tollowing the onset ot an acute 
chest “cold” in a 27 year old American Negro 

The patient died three months after the onset of present illness and autops> re\ealtd an 
abscess of the anterior end ot the fourth nb on the lett side with extenswe puhnonarj in- 
volvement and marked enlargement of hilus lymph nodes Miliary abscesses also present in 
li\er, spleen and kidne>s Pus from these loaded with Coccidtoidts immUts 
1 1 Patcliy exudatne infiltration in the right base and abo\e tlie lett hilus in a 40 >ear 
old Negro who came to the San Joaquin Vallej a few' months prior to admission 
Sputum positne for Cocctdwidis tiiiiiittis 

Stronglj positne coceidioidin complement fixation and slightly positne precipitiiis 
Death occurred from meningitis six montlis following admission 
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Unusual opportunities to observe the early roentgenographic development 
of the disease have occurred where infection occurred in the laboratory 
(Dickson®), and in an interesting group epidemic among seven college stu- 
dents recently reported by Powers and Starks In the latter study it was 
concluded that the early lesions of primary pulmonary coccidioidal infection 
are usually solitary, though occasionally they may be multiple in number 
depending upon the degree of infection The association of cavity forma- 
tion was also described Fairly persistent nodules were noted as a part of 
the pulmonaiy infiltrate, although the length of observation was not suf- 
ficient for possible calcification to occur within these Each of the seven 
cases desciibed made a complete clinical recovery Faber, Smith, and Dick- 
son,^® reporting on roentgenograms of the chest made in six children soon 
after the development of erythema nodosum, describe bronchopneumonic-hke 
lesions, suggesting consolidation without lobar distribution All lesions 
cleaied in a few weeks’ time, one forming small deposits of calcium two years 
later 

Carter has stated that “the detailed roentgen characterization of pri- 
mary coccidioidomycosis must await repeated observation of many cases, 
over periods far past the time of clinical illness This will come from the 
San Joaquin Valley ’’ 

We have observed 40 cases of piimary coccidioidomycosis throughout the 
period of clinical illness and until the roentgenographic pulmonary features 
have either cleared, remained stable, or progressed Admittedly, it will be 
necessaiy to repeat these observations over many more cases before we can 

Explanation of Figure 4 

Fig 4 A Illustrating scattered nodular productive lesions throughout the left lung 
field and outside the right hilus in a 29 year old Portuguese who had resided in tlie San 
Joaquin Valley for two years 

History of severe chest cold three months previously with persistent productive cough 
and night sweats 

Sputum positive for Cocctdioidcs imimlis 

Positive cutaneous reaction to 0 1 c c of 1 1000 coccidioidin 

Serological tests, positive complement fixation and precipitins 

B (Approximately one year later ) Showing persistence of residual nodular foci in 
left lung field and outside of the right hilus Almost complete clearing of left apex Pa- 
tient at work and clinically well 

C Calcifying fibrotic nodule lying outside and slightly below the left hilus in a 19 y’ear 
old American girl who has resided in the San Joaquin Valley all her life Picked up dur- 
ing roentgenogram sur\ey of high school students No history of acute illness other than 
“ordinary chest colds ” 

Positive cutaneous reaction to 0 1 c c of 1 1000 coccidioidin 

Negative cutaneous reaction to old tuberculin in 1 100 dilution 

D (Three and one half months later ) Lesion becoming more discrete in appearance 
and of greater density , 

E Tins single roentgenogram is representative of a large series showing a calcified 
parenchymal focus in a person who is clinically i\ell and which probably represents a healed 
primary coccidioidal infection 

Note calcified lesion lying just above right costo-phreiiic angle 

Patient 10 year old boy, born and raised in the San Joaquin Valley, who is in good 
health 

Positne cutaneous reaction to 0 1 cc of 1 1000 coccidioidin . 

Negative cutaneous reaction to 01 cc of old tuberculin in 1 100 dilution (repeated J 
and to PPD second strength 
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l‘'io 5 .'i Infiltration bt,ncath kft hilub bhow ng tarlj development of small cavity m 

.1 22 jear old American tractor driver who has lived m the San Joaiiiini Valley all of his life 
Hibtor> 01 ‘Uu" five weeks previously with p.ani m leil side of chest, slight elevation 
of tcmperitiirc and oecasional prixluctive cough 
Sputum po-«itive lor CaccidwuUs immitis 
Positive eulancous reaction to 0 1 c.e of 1 1000 eoceidioidm 
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finally evolve a clear-cut understanding of the pathogenesis of the iiife 
as revealed by serial roentgenographic observations Recognizing the 
that the initial infection is for all practical purposes a pulmonary 
(Carter only the primary manifestations as disclosed by roentgenogi 
of the lungs will be considered 

From our series of cases we have selected certain ones as illustratr 
important roentgenographic aspects of the primary coccidioidal infection 
was possible m most instances to isolate Coccidtoides immitis fron 
sputum Positive cutaneous reactions to coccidioidin were also prese 
each case Serologic studies, in the majority of the patients, revealei 
presence of circulating antibodies, and not only confirmed the diagnosi 
were suggestive of the particular phase of the infection * 

Depending upon the amount of infection, acute primary coccidi 
mycosis varies considerably in the degree of pulmonary involvement 
small nodular area of opacity may be all that is visible (figure 1 a and b) 
on the other hand there may be single (figure 1 c) or confluent (figure 
areas of pneumonitis, more usual in the pulmonary bases In many inst; 
tlie lesions appear to be predominantly exudative in character and clear i 
rapidly (figure 2 a, h, c, d) Occasionally, they may leave a small amou 
residual fibrosis (figure 3 a and b) In the Negro and Filipino, pei 
owing to racial susceptibility, we have observed such primary exud 
lesions to progress and result in early fatal dissemination of tlie di 
(figure 3 c and d) There is a tendency for pulmonary foci of primary 
cidioidal infection to assume the appearance of productive lesions, and 
clear and decrease in size slowly and incompletely, leaving nodular den; 
that suggest caseation and that eventually may undergo calcification (figt 
a and b) Solitary caseo-fibrotic foci undergoing calcification are illust 
in figure 4 c and d Figure 4 e is illustrative of a large group of he 
children with calcified pulmonary lesions, who have positive cutar 
reactions to coccidioidin (0 1 c c of 1 1000 dilution) and negative reac 
to both old tuberculin (down to and including 0 1 c c of 1 100 dilution) 
to purified protein derivative (second strengtli) Here, as in primary 
berculous infection, calcification represents a focus of previous coccidr 
infection 

Cavity formation accompanying the early acute phase has been desci 
(Farness and Mills, Powers and Starks,^" and Winn ^®) Such cav: 
usually single, may close spontaneously (figure 5 a and b) There is, 1 
ever, a marked tendency for tliem to persist, despite regression of the c 
pulmonary lesions (figure 5 c and d) They tlien assume a character 
thm-walled and cyst-Iike appearance with little or no surrounding colla 

* For most o£ tlie bactenologic confirmation and all of the serologic studies e ai 
debted to Dr C E. Smith and staff of the Department ot Public Health, Stanford Ur 
sity School of Afedicine The results of his studies on tlie serology of cocadioidal mu 
will be reported in a fortlicoming paper Tliej indicate tliat prtcipitiiis, often marked d 
the early initial mfcction, decrease uitli healing and that complement is fivtd onl> ir 
dilutions With dissemination of disease, however, complement fixation appartntl> rises 
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reaction, and change little in size, shape, oi appearance ovei a period of sev- 
eral years Such cavitation may also be multiple (figure 6 a and b) Al- 
though these cavities serve as reservoirs for the existence and growth of 
Coccidioides immitis, manifested by the continued presence of endosporulat- 
ing spherules in the sputum, they apparently cause no injury to the health of 
the person They are frequently the source of small repeated hemoptyses 
which may be the only factor leading to their detection 

Localized bronchiectasis may also result fiom coccidioidal infection, and 
in one patient an indolent and benign bronchiectatic process was discovered 
in the right apex, which progressed very slowly over a period of 11 years 
Associated clinical manifestations were slight, consisting only of rare blood- 
streaked and scanty sputum, and the patient remained in good health (figure 
6 c and d) 

Initial infection is sometimes manifested by a primary pleuritic effusion, 
no diffeient from that seen in latent tuberculosis, with the exception that 
Coccidioides iinmitis may be recoveied from tlie fluid (figure 7 a and &) As 
observed by us in one instance, complete absorption of the fluid occurred, with 
reexpansion of the underlying lung and no residual evidence of the infection 
other than slight pleural thickening 

Roentgenographic evidence of secondary mediastinal or hilar adenopathy 
111 association with primary coccidioidal infection is infrequent, although it 
may occur Such visible adenopathy has, in our experience, proved a sign 
of ill omen, preceding fatal dissemination of the disease 

It IS unusual for primary coccidioidomycosis to become a progressive 
disease \Vlien it does so it may assume either an acute or chronic course 
as It disseminates Distribution suggests systemic seeding via the blood 
stream, with entry into the stream occurring from involved lymph nodes 
Hence, the serious implication of advancing adenopathy following the initial 
infection 

Acute disseminating primary coccidioidomycosis is probably always 
fatal In our experience the illness may run its course in from five weeks’ 
to seven months’ time The most virulent infection of this type that we 
have seen occuired in a 36 year old Filipino, and was of miliary type and 
distribution, associated with multiple verrucous skin lesions over the face, 
upper trunk, and extremities (figure 7 t and d) Death occurred five weeks 
after the onset of the illness, and necropsy disclosed miliary nodules through- 
out the lungs, spleen, and liver 

C A 25-year-old American housewife who has complained for the past 11 >ears ol a 
persistent and slightly productive cough with occasional blood-streaked sputum 

Since the first roentgenogram made 10 years ago there has been slowl> progressi\e 
fibrosis and bronchiectatic-tj pe change in the right apex, as disclosed b> this film 
Sputum now positi%e for Coccidioides iinuiilis 
Positive eutaneous reaction to 0 1 c c of 1 1000 coccidioidin 
Coccidtoidin complement fixation markedl> positive 

D Instillation ot iodized poppj seed oil partly outlines sacculated bronchial delects in 
the right apex, verified by fluoroscopy ‘ 

Impression Localized apical bronchiectasis oi coccidioidal type 
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Prominent mediastinal or hilus adenopathy followed by dissemination is 
illustrated m figures 8 and 9 Necropsy disclosed extensive disease, some- 
times associated with meningitis 

Chronic disseminating coccidioidomycosis (coccidioidal granuloma) has 
a 50 to 60 per cent mortality This form, characterized by the frequency 
of accompanying extrapulmonary lesions and the tendency towaid abscess 
formation, was for 45 years the only recognized form of coccidioidal infec- 
tion Its pathology has been well described by Ophuls,^* and the roentgeno- 
graphic appearance by Carter 


Summary 

The roentgenogiaphic features of the pulmonary pathologic changes 
produced by primary coccidioidomycosis, both retrogressive and progres- 
sive, have been described Our deductions are based upon the close ob- 
servation of 40 cases of primary coccidioidal infection, m which the course 
of the infection has been outlined by serial roentgenographic and clinical 
follow-up studies 

The different types of exudative and productive pulmonary lesions have 
been described, as well as the tendency of the primary form of the disease 
to heal Attention has also been called to certain pulmonary changes re- 
sidual to primary coccidioidomycosis, including calcification and cyst-like 
cavities, the latter frequently associated with hemoptysis Uncommonly, 
piimary coccidioidal infection may become progressive, assuming either an 
acute or chronic (coccidioidal granuloma) form of dissemination, with an 
associated high mortality 

Explanation of Figure 7 

Fig 7 A Hydropneumothorax and atelectatic lung in a 17 year old boy who had re- 
sided in the San Joaquin Valley for four years 

Culture of the slightly turbid fluid removed from the chest revealed an abundant growth 
of Coccidtoides mwutis, confirmed by animal inoculation 

Positive cutaneous reaction to 0 1 c c. of 1 1000 coccidioidin 
Negative cutaneous reaction to 0 1 c c of 1 100 old tuberculin 

B (Fifteen months later ) Lung expanded and no evidence of definite parenchymal 
lesion 

Serological tests markedly positive complement fixation at first, later becoming weaker 
with clinical improvement 

C Illustrating consolidated area in base of left lung and finely stippled infiltration 
throughout the remainder of both lung fields of miliary type Note pleural calcification on 
right side This occurred in a 36 year old Filipino vineyard worker, who had resided in tlic 
San Joaquin Valley for six >ears There were extensive multiple verrucous skin lesions on 
the face, back and extremities , 

Death occurred five weeks after onset of present illness Autopsy disclosed disseminatea 
disease of miliary t>pe without gross lymphadenopathy 

Sputum and serum from skin lesions contained spherules of Coccidtoides iiiimitis 
Serological tests strongly positive complement fixation and precipitins indicating acutely 
disseminating primary infection in 1 1 ♦ nn 

Patient gave negatne reactions to coccidioidin and old tuberculin down to 1 lu uiiuiio , 
(anergic) 

D Showing appearance and distribution of \errucou3 skin lesions 
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upper mediastmum^s ^ Showing bronchogenic spread on the right and co 
of tile left lung in the ^ jron, disseminated disease 
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caseous mediastinal lymphadenopathy 
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Recognition of piimaiy coccidioidomycosis depends upon keeping the 
possibility of the disease in mind, especially if the patient gives a history of 
residency within an endemic aiea Cases of suspected pulmonaiy tubeicu- 
losis, with persistently negative sputum, represent possible coccidioidal in- 
fection 

The coming of laige numbeis of uninfected peisons, especially military 
personnel, into the inland California valleys and ceitain parts of Arizona 
and Texas, will result in a proportionate increase of the incidence of coc- 
cidioidal infection 
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VITAMIN B THERAPY IN PARALYSIS AGITANS*^ 

By Winifred C Loughlin, M D , H Arnold Myersburg, M D , and 
Herman Wortis, M D , New York, N 'Y 

The numerous therapeutic approaches to the problem of paralysis agitans 
indicate clearly the inherent difficulties in this problem It is, therefore, only 
natural that several investigators have recently turned to vitamin therapy in 
the hope of finding a more effective weapon for attacking this apparently 
incurable disease 

It IS noteworthy that of the six cases reported by Paikinson in his original 
essay on the shaking palsy one patient attributed his symptoms to over- 
indulgence in alcohol and another to a long period of neglect in a Spanish 
prison^ Furtheimore, Kikuchi states that monkeys with experimental 
B-avitaminosis develop mask-like facies, propulsory movements with for- 
ward stooping, occasional tremors and increased lacnmation with salivation ■ 
Finally, it was noted that among 50 pellagrins attending the nutrition clinic 
at Birmingham, 10 had extrapyramidal signs and five of these showed “mild 
Parkinsonism” witliout any antecedent history of encephalitis ® 

Jolliffe administered pyridoxine in doses of 50 to 100 mg intravenously, 
eitlier daily or every other day, to 15 patients with paralysis agitans Four 
showed subjective and definite objective improvement Two additional 
patients were subjectively improved Of the 11 patients who showed no 
objective improvement, 10 had suffered disability for more than three years, 
and five of these gave a history of encephalitis *• ® 

Spies soon confirmed tins observation and reported “dramatic improve- 
ment,” particularly of the tremor, in patients having postencephalitic Parkin- 
son’s disease In the arteriosclerotic group their results were not nearly so 
good® 

Jolliffe subsequently reported a group of 32 ambulatory patients with 
Parkinson’s disease In this latter group he noted that improvement seemed 
best in tlie postencephalitic group In that group six of the 10 patients 
showed subjective improvement, all of whom were continuing treatment 
Of these, however, only four showed objective improvement, and two had 
returned to woik In the idiopathic group six of the 16 patients showed sub- 
jective improvement, but only two objective improvement He conserva- 
tively concludes that the syndrome of paralysis agitans seems to include people 
who are helped by pyi idoxine ' 

In a personal communication, it was learned that five of the 25 patients 
111 Spies’ clinic were showing improvement on pyridoxine therapy, but Bean ® 

* Received for publication August 8, 1941 

From the Ncuropsychiatric SerMce of tlie Third (New York Unuersity) Dnision of 
tlie Welfare Hospital, New York City, and the Department of Psjrchiatry, New York Uni- 
versity College of ^ledicine. 
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notes that some of his co-workers were not obtaining favorable results with 
other non-chnic patients 

It was decided, therefore, to observe the effects of vitamin B therapy on a 
group of patients with paralysis agitans 

Method Twenty-two unselected patients were used as subjects Of 
these four were idiopathic, 14 were postencephalitic, three were arterio- 
sclerotic, and one was post-traumatic Their ages ranged from 28 years 
to 72 years, the average being 49 2 years The duration of symptoms varied 
from three years to 33 years, the average being 14 4 years It should, there- 
fore, be particularly noted that we were dealing almost entirely with very 
chrome cases 

The patients were then divided into two groups, comparable in type, age, 
and duration of symptoms One group of 12 patients was on the neurologi- 
cal service They received daily intravenous doses of the vitamin prepara- 
tion The other group, comprising 10 patients, was not on the neurological 
service, and prior to the onset of the present study was composed of more or 
less Ignored custodial cases They received daily injections of 5 cc of 
normal saline * 

The vitamin preparations will be leferred to as A and B f 


Preparation A 

10 mg 
10 mg 
1 mg 
10 mg 
See 


Contents Preparation B 

Thjamtn ehlonde 10 mg 

Nieotimc aad amide 10 mg 

Riboflavin 1 mg 

Pyndoxme hydrochloride 100 mg 

Buffered solvent q s ad Sec 


All patients were continued on whatever other therapy they were receiving 
prior to the onset of the experiment, so that any effects noted could be re- 
lated to the added therapy Each case was carefully reexamined at the start 
of the experiment, and then again at weekly mtervals until the experiment 
was completed The following points were then recorded on a special chart 
Facies, condition of skin and hair, body attitude, gait, rigidity, strength 
(hand dynamometer measurements), speech, handwriting (timed), sleep 
habits, emotional status, and patient’s evaluation of tieatment 

Each group received six intravenous injections a week The vitamin 
treated group received preparation A for 'five and a half weeks and prepara- 
tion B for five weeks The control group received daily injections of 5 c c 
of sterile saline for ten and a half weeks Overenthusiasm was avoided 
The patients were all told that they were receiving vitamin treatment, and 
that we hoped it would help them 

* Prior to the onset of the present experiment, both groups had received the usual treat- 
ments for paralysis agitans These included drugs of the atropine senes, fever therapy, 
quinine, benzedrine, intramuscular B complex, thiamin and nicotinic acid intramuscularly, 
Rabellon and bellabulgara None of these therapeutic procedures had altered the course of 
the disease, but m some cases troublesome symptoms had been partially relieved 

t Kindly supplied in sterile, single-dose "poly-B” ampoules through the courtesy of Dr 
H E Dubin, Teclinical Director of the U S Vitamin Corporation, New York 
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Results 

1 In both normal and control groups, it was noted that the symptomatol- 
ogy varied considerably from examination to examination, frequently from 
day to day, or even during the course of the same day 

2 No objective changes were noted m tlie vitamin treated group Two 
of these patients claimed subjective improvement, but showed no objective 
change One, chair-fast for the previous year, disliked her injections so much 
that she sought to avoid them by walking to the bathroom each morning 
Otherwise, she showed no objective change for the better None of the 
patients m this group was enthusiastic about the treatment One patient 
developed intestinal obstruction (volvulus) during the course of the treat- 
ment, necessitating operation He eventually died of postoperative 
pneumonia 

3 Nine of the control group were very entliusiastic about the effects of 
the treatment for the first two weeks, but thereafter only three persisted in 
their subjective improvement One of these patients, who had been incon- 
tinent and bedfast, began to get up daily and walk to the bathroom, a dis- 
tance of 75 yards He showed no other objective improvement Interest- 
ingly, he had performed similarly while receiving whole belladonna root 
therapy for the first time the preceding year 

4 Three partially bald males receiving the vitamin preparations showed 
a regrowth of fine lanugo hair over the vertex One female, whose hair had 
been falling out, said that this ceased after two weeks of therapy Spies 
noted similar results witli nicotinamide ® 

5 Beneficial results in insomnia have been noted with vitamin Bo ® This 
was not apparent in our cases, and insomnia continued to be a troublesome 
symptom to about two-thirds of our patients 

Discussion 

In evaluating the results of vitamin therapy in a group of patients suf- 
fering from any chronic illness, the following factors must be kept in mind 

^ The Specific Vitamin Action of the Material Used There is no 
evidence indicating that paralysis agitans is causally related to any specific 
vitamin deficiency There is at the present time a particularly great need for 
more expert laboratory technics Of course, we do not suggest that clinical 
experimentation should stop until these aids are available, but we do believe 
that clinical experimentation in this field will be much better directed, and the 
therapeutic results much easier to evaluate when these methods become 
available 

B The Non-Specific Actions of Vitamins Vitamins are not only ac- 
cessory foodstuffs, but also drugs Thus, nicotinic acid is not only a vita- 
min, but also a vasodilator drug Its vitamin and enzyme effects need bear 
no, relationship to its use as a vasodilator drug In addition, thiamin, nico- 
tinic acid and pyndoxine are pyridine derivatives, and riboflavin is easily 
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conveitible into a pyiidine As such, the action of these substances may be 
on a purely pharmacological basis and need bear no relationship to then 
vitamin and enzyme properties 

C Psychological Factors It must be remembered that individuals at- 
tempt to maintain the experience of health even when threatened by a serious 
illness The metabolic approach to these “degenerative” diseases has filled 
both patient and physician with a much needed optimism In our patients 
the psychological effects of treatment were clearly demonstrable in our 
control group These custodial cases, hitherto almost ignored, m general 
showed a better response to therapy than did our vitamin treated cases 

D Stage at Winch Treatment Is Instituted Vitamin therapy to be 
efficacious must be instituted early This is clearly demonstrated by the 
difference in the results from those previously reported by Jolliffe and Spies, 
who were in general treating cases of much more recent origin Pathological 
processes are affected by therapy only when treatment is instituted before ir- 
reversible structural changes have occurred This fact is worth the utmost 
consideration m evaluating therapeutic results and undoubtedly accounts for 
many differences in reported observations 

Conclusions 

1 Twelve cases of long-standing paralysis agitans were treated with large 
amounts of the “B” vitamins and two showed subjective improvement In 
no instance was there any objective change foi the better 

2 Ten cases of long-standing paralysis agitans were treated with saline 
Nine showed initial subjective improvement, and this persisted throughout 
the treatment in three instances One of these latter showed objective 
improvement 

3 In the vitamin treated cases, three partially bald males showed some 
regrowth of hair One female stated that her hair had ceased falling out 

4 Some of the difficulties in evaluating vitamin therapy in these cases 
are discussed 
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THE URINARY TRACT IN DIABETIC WOMEN; ITS 
CONTRIBUTION TO THE INCIDENCE 
OF HYPERTENSION* 

By Byron D Bowen, M D , F A C P , and Nathaniel Kutzman, M D , 

Buffalo, Nezv York 

It has appeared to us that infection of the urinary tract has been a rela- 
tively frequent finding in diabetic patients, especially in women Perhaps 
it IS because numerous observations such as are cited in the following state- 
ments have brought this forcibly to our attention An obese woman, who 
from past experiences should require little or no insulin to control the dia- 
betes, IS found to tolerate large doses A search for a cause for this in- 
sulin resistance has often revealed a hidden infection in the urinary tract, 
treatment of which permitted a reduction of the insulin dosage Further, 
when a diabetic patient, particularly a woman, is admitted to the hospital 
with fever, if the cause is not readily, determined, the study of the cathe- 
tenzed specimen of urine often reveals it 

In diabetic women three unavoidable difficulties interfere with the diag- 
nosis of infection of the urinary tract by routine clinical procedures First, 
It is often impossible to differentiate between symptoms, either past or pres- 
ent, referable to diabetes and those caused by a possible urinary tract in- 
fection, secondly, even more important is the repeated observation that 
severe infection may be present without symptoms, and thirdly, it is well 
known that the interpretation of pus and bacteria in voided urine from the 
human female is commonly impossible, so that one can easily and conscien- 
tiously Ignore even a report of “numerous white blood cells,” especially if 
no symptoms are present We, as those in other clinics, have hesitated to 
employ routine catheterization of the bladder and consequently have done 
this only when there appeared to be adequate reasons 

The following experience supports the concept that diabetic women are 
particularly vulnerable to infections of the urinary tract During the past 
15 months four diabetic women, who previously had not been under our 
care, were admitted to the Buffalo General Hospital with a history of chills 
and fever of short duration, all of them were profoundly ill, mentally con- 
fused and stuporous Acidosis was not present The Bacillus coh was 
cultured from the blood stream of three of the patients, and the Bacillus 

* Received for publication March 15, 19-10 

From the department of medicine and the department of urology of the Buffalo General 
Hospital 
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aerogenes capsidatns from the fourth All of the patients had an obvious 
infection of the urinary tiact, and the identical organism was found m the 
cathetenzed urine as was cultured from the blood (These patients are not 
included with those in this report but will be the basis of a subsequent pub- 
lication ) 

Probably more important is the consideration of the influence of chronic 
infection of the upper urinary tract (chronic pyelonephritis) on arterial 
hypertension, a finding which is so frequently encountered in older diabetic 
patients, especially women This was, of course, suggested to us by the re- 
cent contributions on that subject which have appeared m the literature 

Plan of Study 

The Patients Studied Only women were observed, all between the age 
36 to 79 years, three being under 40 The majority of the patients had 
been under our observation in a diabetic clinic for a considerable period 
They were admitted to the wards for study, several each week, as they vis- 
ited the clinic Also, patients who were in the hospital for other reasons 
were included in the study The diabetes was controlled at the time of the 
examinations The study was done without consideration of suspected in- 
volvement of the urinary tract Patients whose state was such that it 
seemed imprudent to subject them to the examination weie rejected as 
subjects 

The Urologic Examination Before the cystoscope was passed the pa- 
tients were asked to empty their bladder as completely as possible while in 
the sitting position Then the presence or absence of residual urine was 
determined If a stricture of the urethra was found, dilatation was carried 
out before cystoscopy Specimens of urine were obtained from the blad- 
der and kidneys for immediate microscopic examination, then, if cultures 
could not be made at once, they were placed m the ice box in the bacterio- 
logical laboratory Renal function was determined by the injection of 1 
c c of a standard phenolsulphonphthalem solution intravenously , urine speci- 
mens were collected from the kidneys and bladder at the end of one-half hour, 
The percentage of the dye in the transvesical leakage, when this occurred 
was divided and added equally to the percentages of the dye coming from 
the kidneys All patients but one had a retrograde pyelographic study In 
this one case an intravenous pyelogram was obtained The out-patients re- 
mained in the hospital for 24 to 48 hours unless a post-cystoscopic reaction 
occurred which it did in a few instances but was never severe or serious 
The data obtained in 84 cases studied in the above manner have been placed 
in SIX tables each representing a group of cases The patients were grouped 
in accordance with the involvement of the upper or lower urinary tract and 
those who showed abnormalities of the upper urinary tract were again sub- 
divided with respect to the renal function as determined by the ’phthalein 
test These divisions are explained in the headings of the tables 
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Key to Tables I, II, III, IV, V, VI 

Rehiial Ai tenosderosis The grades were defined as follows Grade 1, slight pressure 
of the arteries on the veins, uneven calibre and an increase m the light reflex stripe , grade 2, 
an increase in these clianges, grade 3, evidence of advanced arteriosclerosis together with 
hemorrhages or exudates or both 

Stricture of Urethra Stricture was considered absent when a cystoscope, No 24 F, could 
be passed freely Grade 1 stricture was held to be present when this instrument was pass^ 
witli difficulty, grade 2, when it was necessary to start dilatation by a bougie of moderate 
size , grade 3, when it was necessary to start dilatation with a small bougie 

Cystocele Grades 1, 2 and 3 (no qualification necessary) 

Bladder “In ’’ (signifies intensity of inflammation of the bladder) Grade 1, a trigonitis 
— an accentuation of the normal vascular distribution, a fusion of the capillaries and a loss 
of their individual characteristics, grade 2, when the inflammatory process was extended to 
involve the base of tlie bladder , grade 3, involvement of the entire bladder with redness, a loss 
of normal vascular markings, often with bullous edema and trabeculation “P ” (pus in the 
urine) Grade 1, scattered leukocytes , grade 2, a visible sediment of leukocytes in the centri- 
fuge tube, grade 3, marked pyuria “B” (bacteria in the stained smear) Grades 1, 2 and 3 
(no qualification necessary) 

Ureters and Kidneys “St” (stone m ureter) “Na” (narrowing of ureter) Grade 1, 
slight, grade 2, moderate, grade 3, extreme “Bl” (blunting of calyces) Grade 1, slight, 
grade 2, moderate , grade 3, extreme “B ” (bacteria in stained smear, as under “Bladder”) 
“P " (pus in urme, as under “Bladder") 

Table I Patients with Bilateial Reduction of Kidney Function (group 
I) There were six patients in this group, five of whom had well established 
hypertension Cases 1, 2 and 3 had evidence of pyelonephritis with active 
infection on one or both sides at the time of the examination Infection in 
the upper urinary tract was either absent or minimal in cases 4, S, and 6, 
but since blunting of the calyces and hydronephrosis were present in some 
degree on one or both sides it is possible that they had had pyelonephritis 
which had subsided A grade 2 or 3 retinal arteriosclerosis was present in 
four of the patients , the remaining two had cataracts 

Table II Patients with Unilateral Reduction of Function with Bilateral 
Urologic Lesions (group II) There were 16 patients in this group, 13 of 
whom had hypertension Twelve had bilateral infection and in addition one, 
case 10, had complete obstruction of one ureter and infection on the other 
side Also, case 11 had or had had an infection on the left side where the 
'phthalein excretion in one-half hour was but 3 per cent Similarly, case 13 
probably had bilateral infection although the urine from tlie left side was not 
cultured, but there was evidence of extreme damage to the kidney pelvis and 
ureter and no 'phthalein was excreted Only case 15 in this group was com- 
pletely free of evidence of infection m the upper urinary tract A retino- 
scopic examination was not earned out on one of the 16 patients, of the re- 
maining, five had grade 2 and one had grade 3 arteriosclerotic retinitis 
Three had cataracts and one had glaucoma Four had normal fundi 

Table III Patients with Bilateral Normal Kidney Function and Bilateral 
Urologic Lesions (group III) Fifteen patients comprised this group 
Eight of these had hypertension, although none had an extreme grade Nine 
had actne infection on one or both sides In the remaining six cases there 
were various grades and combinations of hydronephrosis, h>droureter, and 
blunting of the calyces bilaterally Evidence of arteriosclerosis of the retina! 
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Table II 

Patients with Unilateral Reduction of Kidney Function and Bilateral Urologic Lesions 
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Table III 

Patients with Bilateral Normal Kidney Function and Bilateral Urologic Lesions 
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Table IV 

rmal Kidney Function and Unilateral Urologic Lesions 
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Table IV — Continued 
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Patients with Abnormalities Confined to the Lower Urinary Tract 
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arteries was found m five patients, in three of the patients its severity was 
grade 1 , in one patient, grade 2 , and in one patient, grade 3 Cataracts were 
present in two patients 

Table IV Patients with Bilateral Normal Kidney Function and Uni~- 
lateral Urologic Lesions (group IV) Fourteen patients fell in this group 
Eight of these were judged to have hypertension In five the unilateral dis- 
turbance was an active infection whereas in the lemaming cases the evidence 
pointed to a residuum of probable past involvement One patient had a stone 
in the uieter Four had retinal arteriosclerosis, grade 1, and one, grade 2, 
two had cataracts 

Table V Patients with Abnormalities Confined to the Lower Urinary 
Tract (group V) Thirteen of the 26 patients who had involvement of the 
lower urinary tract only had hypertension None of these had advanced 
sclerosis of the retinal arteries Nine were judged to have grade 1 sclero- 
sis Three had cataracts, one corneal scars, and the retina of one was not 
examined 

Table VI Patients with Normal Urinary Tracts (group VI) Only 
seven patients in this series of 84 diabetic women were completely free of 
pathologic changes in the urinary tract Two of these were classified as 
hypertensives, but there was an increase in the systolic pressures only Both 
of these had evidence of a slight sclerosis of the retinal arteries 

Stricture of the Urethra, Cystocele and Residual Urine It seemed 
reasonable to suppose that the presence of stricture of the urethra, cystocele 

Table VII 


Summary of the Incidence of Hypertension, Retinal Arteriosclerosis and Upper Urinary Tract 

Infection in the Various Groups 
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and residual unne either alone or in combination might be conducive to 
bacterial growth, particularly when die urine contained sugar which might 
act as a favorable culture medium Such factors might operate in much 
the same manner as prostatic obstruction in die male in the production of 
ascending infection However, of the 51 patients who had various degrees 
of involvement of the upper uiinary tract, caused chiefly by infection, only 17 
had any degree of stricture of the urethra as compared with the presence of 
stricture in 16 of 26 patients who had only lower urinary tract lesions It 
IS to be added, however, that many of the patients in the lower urinary tract 
group were placed there solely because they had a urethral narrowing 
Similar statements likewise apply to the occurrence of cystocele and residual 
urine Many of the patients who were unable to empty their bladders com- 
pletely had ‘diabetic neuritis’ so this failure might have had a neurogenic 
basis 

Pregnancies Since during piegnancy diere is often sufficient pressure 
on the ureters to produce hydronephrosis and since ‘pyelitis’ of pregnancy is 
relatively frequent, data on the number of pregnancies were collected Ob- 
viously it was impossible to get any accurate information on the incidence 
of toxemia of pregnancy In looking over the tables it did not appear 
worthwhile to make any minute analysis of the influence of pregnancy on 
urinary infections Only 10 of the women had not borne children Of 
these 10 barren women five had definite infections of the upper urinary tract 
It IS possible that pregnancy was responsible for hydronephrosis or hydro- 
ureter in some of our patients This seems unlikely, however, especially in 
those cases in which there was associated blunting of the calyces 

Bacteriology 

Patients zvith Upper U unary Tract Involvement (Groups I, II, III. 
IV ) Fifty-one patients had abnormalities in the ureters or renal pelves or 
in kidney function as measured by the ’phthalein test, either on one or both 
sides Of these, 34 had active infections in the bladder and in one or both 
lenal pelves, which were quite regularly associated with hydronephrosis, hy- 
drometer, narrowing of the ureter or stone In some instances these occurred 
singly, but more frequently in combination Of those which showed a 
giowth of but a single organism these bacteria were found in the following 
instances Bacillus coli, 14, Bacillus pyocyaneus (Pseudomonas aeruginosa), 
1, Bacillus aeiogenes capsulatus, 1, Staphylococcus auieus hemolyticus, 1, 
Bacillus proteus, 1, Streptococcus hemolyticus, 2, Enterococcus, 3, ane- 
robic streptococcus, 2, Bacillus alkalesccns, 1, and an anerobic gram nega- 
ti\e gas-producnig bacillus, 1 When theie was a double bacterial invasion 
the following combinations were found Bacillus coli and Enterococcus, 3, 
EnterocoLCUs and gram negative gas-producing bacillus, 1 , Bacillus colt and 
Proteus morgani, 1 , Enterococcus and Bacillus aerogenes capsulatus, 1 , 
and Streptococcus hemolyticus and anerobic streptococcus. 1 
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Patients with Lower Urinary Tract Involvement Fourteen of the 26 pa- 
tients m this group had pus in the bladder urine sediment and bacteria on 
culture The following instances of infection were found Bacillus coh, 2, 
Enterococcus, 3, anerobic gram negative gas-producing bacillus, 2, Strep- 
tococcus hemolyticu^j 3, Staphylococcus aureus hemolyticus, 1, gram posi- 
tive rods, 1, and anerobic streptococcus, 2 It appeared that when the 
Bacillus coh was the invading organism the upper urinary tract was more 
frequently involved 

Findings in the Pelves and Ureters of the Patients not Showing Active 
Infection There were 17 patients who were placed in the groups who showed 
some manifestation of an abnormality of the upper urinary tract but who 
did not have active infection Only one of the patients was placed in 
those groups because she had a reduction of renal function alone The 
remainder showed some degree of distortion of the calyces, hydronephrosis, 
hydroureter, narrowing of the ureter, stone or a reduction of function 
These abnormalities were occasionally found only singly but frequently they 
were present in various combinations The right side appeared to be in- 
volved in a greater number of instances and somewhat more extensively 
We realize that these abnormalities might have been of little or no clinical 
significance and that probably they were evidences of a past infection or 
possibly of some mechanical interference, but since these abnormalities were 
sq frequently found in the patients who had active infections they were re- 
garded as definite disturbances 

Partial Control Series Since our diabetic patients showed infection and 
pathological changes of the urinary tract so commonly and since theie was 
no report of a similar study of non-diabetic women with which we were ac- 
quainted, It seemed necessary that some sort of control be attempted As 
we did not think it justifiable to subject normal women to complete uio- 
logic examinations the bladders of 24 women who were undergoing weight 
reduction in the obesity clinic were cathetenzed m the urologic department 
The urine was examined for pus and bacteria immediately and then cultured 
Twelve of them had a few leukocytes m the sediment, none had marked 
pyuria Nine had a few bacteria in the smear and one was classified as 
having ‘many’ Only six had a completely sterile urine, the bacterial flora 
was much the same as in the diabetic women who had involvement of the 
lower urinary tract Three of the control women harbored Bacillus coh in 
the bladder urine 

Discussion 

The assembled material may be discussed under two distinct headings 
first, the incidence of infection of the urinary tract m diabetic women and 
secondly, the role of infection of the upper urinary tract in these cases in the 
production of arterial hypertension 

There is little available literature on infection of the urinary tiact of 
normal healthy women Leishman^ found seven of 100 people (50 men 
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and 50 women) to have Bacillus coh in the urine We studied the cathe- 
terized specimens of urine from 24 unselected, obese, non-diabetic women, 
none of them was found to have marked pyuria and only one had numerous 
bacteria in the smear Our findings, therefore, make it appear probable 
that diabetic women do have a higher incidence of infection of the urinary 
tract than would be expected in normal women Further it is questionable 
whether a few leukocytes and bacteria constitute a clinical infection, as it is 
well known that both the male and female urethras normally harbor bac- 
teria, but the presence of bacteria and leukocytes in the upper urinary tract 
must be regarded as evidence of infection Sharkey and Root ~ found 35 
cases, 20 women and 15 men, in 196 consecutive necropsies with purulent 
infection of the urinary tract They believed, however, that 74 per cent of 
these were of hematogenous origin caused by infection elsewhere in the 
body, and therefore their study is not comparable to ours They com- 
mented on the susceptibility of diabetic patients to urinary infection, the 
chromcity of such infections, and the paucity of clinical symptoms which 
accompany this involvement A recent unpublished study from the same 
clinic, by Baldwin and Root,^ which we have been given the privilege of 
examining and quoting, contains data from 143 additional necropsies on 
diabetic patients In this group 21 per cent had infections (all types) of the 
upper urinary tract The authors compare this incidence with large, gen- 
eral necropsy statistics, which probably included a small percentage of dia- 
betics, in which the incidence of infection of the upper urinary tract was but 
4 per cent 

From the standpoint of hypertension we believe that our group of pa- 
tients are representative of any group of diabetic women who would be at- 
tending an out-patient clinic Many of them were obese They had been 
under our observation for varying periods, some of them for as long as 
20 years Their ages varied from 36 to 79 years Under such circum- 
stances a high incidence of hypertension would be expected Beck and hts 
co-workers ’’ made a survey in our clinic on hypertension in non-diabetic, 
obese subjects and in early diabetic patients, most of whom were women 
Hypertension was found in 50 per cent of the diabetic patients and in 3 1 pei 
cent of the obese patients The average age of the diabetic patients, how- 
ever, was 11 years greater The incidence of well-established hypertension 
was about the same in the two groups and occurred at about the same age 

In the present series, of 33 patients — those belonging to the normal 
group and those who had involvement of the lower urinary tract onl> 
(Groups V and VI) — slightly less than 50 per cent had hypertension The 
degree of retinal arteriosclerosis did not exceed grade 1 in any patient Such 
a grade was present in 1 1 instances In Groups III and IV, of the 29 pa- 
tients who had unilateral or bilateral lesions but with normal function bi- 
laterally, slightly more than 50 per cent had hypertension Seven of the 
patients in these groups had retinal arteriosclerosis, grade 1 , two ha<I grade 
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? »nd one <^ade 3 In Groups I and 11, of the 22 patients who had reduced 
renal function on one or both sides, 18, or 82 per cent, had hypertension 
An ophthalmologic examination was made of 21 of these patients Five 
of them had cataracts and one had glaucoma so that the retina could not be 
seen Of the lemaimng 15, three had grade 3 retinal arteriosclerosis, three 

o-rnde 2 and five srrade 1 , , , 

^ Pus' cells and bacteria were found in 34 of the 51 patients who had in- 
volvement of the upper urinary tract either on one or both sides This 
finding was associated in the majority of cases with distortion of the calyces, 
as determined by retrograde pyelograms, hydronephrosis, hydroureter, nar- 
rowing of the ureter and a reduction of function either unilaterally or bi- 
laterally These changes, of course, were found m various combinations 
Some of the patients who did not show infection at the time of the exami 
nation showed similar changes which might be interpreted as residua ot 

healed lesions . 

The observations of a number of investigators make it appear mat 

chronic pyelonephritis may be responsible for sclerosis of the vessels of the 
kidney, reduction of kidney function, and changes in the entire vascular 
system with hypertension Longcope and Wmkenwerder and Longcope 
observed a group of 22 patients with chronic bilateral pyelonephritis over a 
period of several years and noted the development of arterial hypertension 
and retinal arteriosclerosis m 12 This occurred chiefly m women between 
the ages of 15 and 30 They believed that pyelonephritis often had its in- 
ception in acute pyelitis or more rarely an acute pyonephritis during ciiii - 
hood They commented that their patients did not commonly seek me i- 
cal attention until symptoms of renal failure appeared In a recent 
crraph on pyelonephritis and its relationship to vascular lesions and ar er 
hypertension Weiss and Parker ^ presented data on 100 patients wit pye- 
lonephritis The tables m their article contained clinical and 
formation on 72 cases Of the 52 who had bilateral pyelonephritis 3 la ^ 
hypertension and 30 died of uremia Twenty had unilateral chronic pye 
lonephritis, twelve of whom had hypertension and four of whom 
uremia (they died during an attack of bilateral acute pyelonep in i j 
Forty-nine of the 72 patients were women These patients ^ 

wide age variation The renal arterioles of the patients who ha ypei 
tension showed a high grade of productive endarteritis and ^yP^^P ^ 
arteriosclerosis and a few showed necrotizing arteriohtis Ut me P 
who had normal blood pressures the renal arterioles were invol^d, bu 
lesser extent, and none of them had necrotizing arteriohtis They be lev 
that pyelitis practically never occurs unaccompanied by pyelonephritis 
complete bibliography accompanies their monograph 

It therefore appears that pyelonephritis commonly progresses to i 
nnint where there is sufficient encroachment upon the kidney parenchyma 
to produce renal failure If this be the case, then we ask why diabetic pa- 
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tients, if they frequently have infection of the upper urinary tiact, do not 
develop uremia more commonly Renal failure, in our experience, is rela- 
tively unusual as a cause of death in diabetics We have, however, ob- 
served a few instances in which diabetic women have died of uremia and 
hypertension which were clearly associated with pyelonephritis Warren® 
reports that in Joslin’s Clinic from August 1922 to 1930, only 4 4 per cent 
of 1,294 deaths of patients who were diabetic were caused by nephritis In 
the present group only three patients (the first three in Group I) were found 
to have any considerable degree of disturbance of kidney function as meas- 
ured by the ’phthalem test It is conceivable, however, that there may be 
infection of tlie upper urinary tract (chronic pyelonephritis) which pro- 
gresses very slowly Such an infection might cause sclerosis of the small 
vessels of the kidney and reproduce the Goldblatt ® experiment by causing a 
gradual throttling down of the renal circulation and subsequent ischemia, 
without serious damage to the kidney parenchyma within the lifetime of the 
patient 

Summary and Conclusions 

Complete urologic examinations have been carried out on 84 unselected 
diabetic women between the ages of 36 and 79 without regard for complaints 
that would suggest trouble in the urinary tract Some degree of involve- 
ment of the upper urinary tract was found in 51 , abnormal findings m the 
lower urinary tract were found in 26, only seven had what was regarded 
as a completely normal urinary tract The patients were grouped in ac- 
cordance with the involvement of the lower or upper urinary tracts and those 
who had a disturbance of the upper urinary tract were subgrouped with 
respect to the renal function as determined by the 'phthalem test A com- 
parative study of the incidence of hj^pertension and of retinal arteriosclerosis 
was made in the various groups 

Leukocytes and bacteria were found m the renal pelves of 34 of the pa- 
tients either on one or both sides This finding was usually associated with 
other abnormalities of the uiinary tract such as distortion of the calyces, 
hydronephrosis and narrowing of the ureter 

A variety of pathogenic bacteria was found, but the Bacillus coli pre- 
dominated in those whose upper urinary tract showed infection In the 
patients who had bacteria only in the bladder the Bacillus coh was less fre- 
quently found, otherwise, the bacterial flora was about the same as uas 
found in the upper urinary tract group 

The patients who were found to hai e infections m the urinary tract fre- 
quently had no symptoms or at least none that u ould be differentiated from 
diabetic symptoms either past or present It is believed that infections of 
the urinary tract in diabetic women often go undiagnosed because of the 
difficulty m the interpretation of the examination of urine from the human 
female Catheterization under strict aseptic precautions is often justified 
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Of 22 patients who had bilateral lesions or a reduction of function as 
measured by the ’phthalein test either on one or both sides 18 (82 per cent) 
had hypertension Of 29 patients who had normal kidney function bi- 
laterally but who had unilateral or bilateral lesions in the calyces, pelves or 
ureters, slightly more than 50 per cent had hypertension Of thirty-three 
patients who had only abnormalities of the lower urinary tract or who had 
normal urinary tracts slightly less than SO per cent had hypertension Reti- 
nal arteriosclerosis was more frequent and was of a higher grade in those 
patients who had a reduction of kidney function either on one or both sides 

An extreme reduction of kidney function was found bilaterally in only 
three patients The low incidence of renal failure as a cause of death in 
diabetic patients is commented upon 

It is suggested that in diabetic women there is frequently a slowly pro- 
gressive pyelonephritis which may or may not produce a reduction of kidney 
function either bilaterally or unilaterally This infection may in some cases 
be responsible for or contribute to the hypertension which is so common in 
older diabetic women 


BIBLIOGRAPHY 

1 Lcishman, a W D Bacillus coh infection of the urinary tiact its relations to bowel 

function, Lancet, 1939, n, 971 

2 Sharkey, T P, and Root, H F Infection of the urinary tract in diabetes, Jr Am Med 

Assoc, 1935, civ, 2231-2235 

3 Baldwin, A D, and Root, H F Infections of the upper urinary tract in the diabetic, 

New England Jr Med, ccxxiii, 244-250 

4 Beck, E, Fowler, J G, Koenig, E C, and Bowen, B D Vascular disease in obese 

diabetics and in non-diabetics , a discussion of arteriosclerosis as a cause of diabetes, 
Ann Int Med, 1935, ix, 662-670 

5 Longcope, W T , and Winkenwerder, W L Clinical features of the contracted kidney 

due to pyelonephritis. Bull Johns Hopkins Hosp , 1933, liii, 225-287 

6 Longcope, W T Chronic bilateral pyelonephritis its origin and its association with 

hypertension, Ann Int Med , 1937, xi, 149-163 

7 Weiss, S, and Parker, F, Jr Pyelonephritis its relations to vascular lesions and to 

arterial hypertension. Medicine, 1939, xviii, 221-315 

8 Warren, Shields The pathology of diabetes mellitus, 1930, Lea and Febiger, Philadelphia, 

p 25 

9 Goldblatt, H Studies on experimental hypertension V The pathogenesis of experi- 

mental hypertension due to renal ischemia, Ann Int Med, 1937, xi, 69-103 



THE HYPERTENSINASE CONTENT OF PLASMA 
OF NORMAL, HYPERTENSIVE AND 
NEPHRECTOMIZED DOGS*^ 

By Lewis Dexter, M D , Boston, Massachusetts 

The pressor substance, hypertensin, was demonstrated by Braun-Menen- 
dez, Fasciolo, Leloir, and Munoz "■ * of tins Institute in tlie renal venous 
blood of ischemic kidneys and was shown to be identical with the piessor 
substance produced by the in vitio incubation of renin with blood globulins 
(hypertensin precursor) and unlike other known pressoi substances They 
concluded, therefore, tliat hypertensin is the pressor substance responsible 
foi hypertension due to renal isdiemia Braun-Menendez and his col- 
laborators ® likewise desciibed a substance, hypertensinase, which 
destroys or inactivates hypertensin Its distribution in the body, a method 
of its extraction from tissues, and a biological method for its assay have been 
described The present report describes m detail certain modifications of the 
method of Fasciolo et al ® to make it more applicable for the quantitative 
determination of hypei tensmase in plasma and reports on the concentration 
of hypertensinase in plasma of normal, hypertensive, and nephrectomized 
dogs 


Methods 

Aiterial blood was withdrawn from dogs using the usual precautions 
to avoid hemolysis , 0 1 volume of a 3 8 per cent solution of sodium citrate 
was used to prevent coagulation and the amount of dilution due to the 
citiate was taken into account in the calculation of the volume of plasma 
used for the determination of hypertensinase After centrifugation, the 
amount of hemolysis in the plasma was determined roughly by means of 
the benzidine test The color developing was compared with that produced 
by dilutions of pacl<ed red blood cells varying between 1 2500 and 1 40,000 
Plasmas containing more hemolysis tlian one part m 5000 were discarded 
Since Fasciolo et al ® found 80 to 120 units of hypertensinase mice of 
washed red blood cells, the amount present m a 1 5000 dilution would be 
only approximately 0 02 unit which lies well outside the limit of error of the 
method 

All tubing, pipettes, etc , used m the preparation of solutions, were auto- 
claved or boiled A testing solution was made up fresh as follows standard 
hypertensin, 1 unit, M/2 NaH.POi (pH 74), 0 5 cc , merthiolate (Lilly), 
0 2 c c , distilled water ad80cc To8cc of the testing solution in se\en 

* Received for publication December 13, 1941 

From the Department of Phjsiology, Faculty of Medical Sciences, Buenos Aircs, 
Argentina 
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test tubes were added exactly 15, 10, and 0 5 c c of undiluted plasma, 
and 1 5, 1 0, and 0 5 c c of plasma diluted 1 to 4 with distilled water The 
seventh tube was used as a control The volume of each tube was made up 
to 10 cc with distilled water At first, a second control tube consisted 
of 8 cc of the testing solution and 2 cc of plasma the hypertensmase 
content of which had been destroyed by changing the pH to 3 9 for 20 min- 
utes at 37° C and then neutralizing This was later omitted, however, 
because the same value was always obtained as in tlie control tube using 
water instead of plasma 

DETERMINATION OF HYFERTENSINASE. 4 HOUR INCUBATION 



Fig 1 The destruction of hypertensm by hypertensmase during four hours of incubation 
at 37° C Dots, circles, and squares represent experiments on different days 


The tubes were incubated in a water bath for two hours at 37° C and 
then placed in boiling water for 10 minutes to destroy the hypertensmase 
present The solutions were injected intravenously into dogs of about 10 
kilos anesthetized with chloralose or nembutal The amount of hypertensm 
present in each tube was determined according to the method of Braun- 
Menendez, Fasciolo, Leloir, and Munoz® The amount of hypertensm de- 
stroyed by the hypertensmase was calculated by subtracting the amount 
found from 1 0 unit which was the amount of hypertensm originally 
present in each tube From the amount of hypertensm destroyed, the 
amount of hypertensmase present was calculated from the curve of figure 2 
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Results 

Two and Four Hour Incubation Curves Fasciolo et al ® defined the unit 
of hyper tensmase as the amount whicli m a volume of 10 c c destroys 0 5 
unit of hypertensin in four hours at a temperature of 37® C A solution of 
hypertensinase was prepared from liver as described by Fasciolo et al , and 
the amount present was detei mined by the method described on three occa- 
sions by taking serial dilutions containing 0 4 to 3 4 units of hypertensinase 
One series of tubes was incubated for four hours and the other for two The 


DETERMINATION OF HYPERTENSINASE 2 HOUR INCUBATION 



UNITS OF HYPERTENSINASE 

Fig 2 The destruction of hypertensin by hypertensinase during two hours of incubation at 
37® C Dots, circles, and squares represent experiments on different days 


validity of the four hour curve of Fasciolo et al was confirmed (figure 1) 
From the number of units present as determined by the four hour incubation, 
and from the number of units of hypertensin destroyed by incubating for 
two hours, a two hour curve was constructed (figure 2). In this way, the 
same unit of hypertensinase as defined by Fasciolo et al has been retained 
and the time of incubation reduced to two hours 

Hypertensinase Content of Plasma The hypertensinase content of 
plasma of 10 normal dogs, four dogs nephrectoniized 48 hours previously, 
and five dogs rendered hypertensive by constriction of the renal artery uas 
determined The results are shown m table 1 Normal values for hyper- 
tensmase lay between 1 5 and 3 9 units per cc of plasma Similar \alue5 
were found m the nephrectoniized and hypertensne dogs 
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Tablc I 


The concentration of hypertensinase m the plasma of normal dogs, dogs nephrectomizcd 
48 hours previously, and dogs made hypertensive by renal ischemia 


Group 

Dog No 

Units of 
Hypertensinase 
per c c Plasma 

Blood Pressure 
(mm Hg) 

Normals 

1 

25 



2 

28 



3 

22 




4 

24 




5 

39 

... 


6 

24 



7 

1 6 

... 


8 

2 1 

... 


9 

34 

- 


10 

2 2 

— 

Nephrectomized 48 hours 

1 

• 2 2 

_ 

previously 

2 

1 2 

... 


3 

1 4 



4 

2 2 

1 

— 

Hypertensive by renal 

1 

1 9 

260 

ischemia 

2 

20 



3 

1 9 

160 


4 

1 8 

200 


5 

24 

190 


Summary and Conclusions 

1 Certain modifications have been mtioduced into the method of 
Fasciolo, Leloir, Munoz, and Braun-Menendez ® for the determination of 
hypertensinase in plasma The method is desciibed in detail 

2 The plasma of normal dogs contains between 1 5 and 3 9 units of 
hypertensinase per cubic centimeter 

3 The hypertensinase content of plasma of dogs nephrectomized 48 
hours previously and of dogs rendered hypertensive by renal ischemia is 
normal 

The author is indebted to Prof B A Houssay and Dr E Braun-Menendez for their 
constant advice and suggestions and to Dr L F Leloir and Dr J, M Muiioz for tlieir 
preparation of the solution of hypertensm used m these experiments 
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THE SENSITIVITY TO HYPERTENSIN, ADRENALIN 
AND RENIN OF UNANESTHETIZED NORMAL, 
ADRENALECTOMIZED, HYPOPHYSECTO- 
MIZED AND NEPHRECTOMIZED DOGS 

By B A Houssay, M D , Buenos Aires, Aigentma, and L Dexter, M D , 

Boston, Massachusetts 

In 1898 Tigerstedt and Bergniann' discovered a pressor substance m 
normal kidneys to which they gave the name renin This substance had a 
prolonged pressor effect when injected intravenously into animals, successive 
injections had a diminishing pressor action (tachyphylaxis), and it was not 
found in organs other than the kidneys Their findings have been widely 
confirmed by subsequent investigators With the development of a method 
of inducing hypertension expeiimentally m animals by Goldblatt, Lyncli, 
Hanzal, and Summerville “ and with the resultant evidence that this renal 
hypertension was apparently due to a humoral mechanism,®* ■* the role played 
by renin in experimental hypertension has recently been the subject of ex- 
tensive study by many Kohlstaedt, Helmei, and Page ® found that purified 
preparations of renin had no constrictor action when perfused in Ringer’s 
solution through the vessels of an isolated rabbit’s ear, but that when per- 
fused with blood proteins (“reninactivator”) a strong constiictor action was 
obtained This has been confirmed by others “* ’’ Following a senes of ex- 
periments by Houssay and his collaborators on the pressor and constrictor 
properties of venous blood of ischemic kidneys (recently reviewed by Hous- 
say®), Braun-Menendez, Fasciolo, Leloir, and Munoz “* ^®* “* ® of the same 
laboratory in 1939 discovered a pressor substance, hypertensin, in the venous 
blood of ischemic kidneys In its chemical, physical, and pharmacological 
properties it was identical with the pressor substance produced by the in vitro 
incubation of lenin with blood globulins (hypertensin precursor, hyperten- 
sinogen) It differed in its properties from adrenalin, pitressin, tyraniin, 
and urohypertensin Hypertensin is rapidly destroyed by hypertensinase 
which IS widely distiibuted throughout the body and which has no action 
on renin oi on precursor “* Page and Helmer independently described 
the production of the same pressor substance which they called angiotonin, 
by the interaction of renin and blood colloids The term “renm-activator” 
applied to the blood colloids seems inappropriate, however, since from the 
studies of Braun-lMenendez et al ®’ ®®* it is apparent that renin is an enzyme 
and that the globulin fraction of the blood is the substrate on which it acts 
Kohlstaedt and Page and Lelon , Muiioz, Fasciolo, and Braun- jMenendez 
subsequently demonstrated the liberation of renin from the venous blood of 

*Rccei\cd for publication December 13, 1941 

From the Department of Phjsiolog>, Faculty of Medical Sciences., Buenos. .\ircs, 
Arsentma 
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perfused kidneys The relationship between renin and experimental renal 
hypertension, therefore, seems established 

There is a considerable body of evidence indicating that there is a close 
relationship between the pituitary and adrenal glands and hypertension and 
that the normal kidney exerts a protective action against the development 
of experimental renal hypertension One of us (B A H ®) has lecently 
summarized the present knowledge of these relationships The puipose of 
this communication is to report a study made of the sensitivity to hypertensm, 
adienalin, and renin of normal, adrenalectomized, hypophysectomized, and 
nephrectomized dogs m an attempt to clarify further the relationship which 
exists between these organs and renal hypertension 

Methods 

Unanesthetized normal, adrenalectomized, hypophysectomized, and 
nephrectomized dogs weighing between 7 and 12 kilos were injected intra- 
venously with 2 units of hypertensm, 10 gamma of adrenalin (Parke Davis) 
and 2 c c of a solution of hog lenin in the order stated The blood pressure 
was recorded by a cannula in the femoral aitery (novocame being used as a 
local anesthetic) connected to a mercuiy manometer The animals were 
usually quiet during the experiment 

Hypertensm was prepared according to the method of Munoz, Braun- 
Menendez, Fasciolo, and Leloir “ , 018 c c contained 1 unit which is the 
amount as defined by Braun-Menendez, Fasciolo, Leloir, and Munoz,” which 
gives rise to an elevation of blood pressure of 25 to 30 mm Hg m a 10 kilo- 
gram chloralosed dog Renin was piepared from the cortex of hogs’ kid- 
neys according to the method of Braun-Menendez, Fasciolo, Leloir, and 
Munoz “ and contained 1 unit m 0 025 c c The unit of renin as defined by 
Leloir, Munoz, Braun-Menendez, and Fasciolo ” is the amount which when 
incubated at 37° C for two hours with an excess of precursor (6 to 8 c c 
of hypertensmase-free bovine plasma) is capable of forming 0 5 unit of 
hypertensm 

Dogs weie bilaterally nephrectomized undei ether anesthesia by the 
lumbar or abdominal route The adrenals were removed m two stages at 
least two weeks apart using the lumbar approach After the removal of 
the second adrenal, 20 grams of sodium chloride alone oi complemented in 
part with sodium citrate were administered daily by stomach tube Ihc 
experiment was performed on the adrenalectomized and nephrectomized dogs 
40 to 48 hours after operation All animals used showed definite sympto- 
matic evidence of adrenal or renal msufficiency. Hypophysectomy was per- 
formed by the temporal approach, the animals being used one month to three 
years after the operation 

Venous blood was withdrawn before adrenalectomy and again about 40 
hours after adrenalectomy, some three to four hours before the dogs were 
injected with the pressor substances The indirect method of Leloir, Munoz, 
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Biaun-Menendez, and Fasciolo^® was used to determine the concentration 
of renin in the blood, and the method of Munoz, Braun-Menendez, Fasciolo, 
and Leloir was used to determine the concentration of precursor m the 
plasma 


Results 

The eftect of the intiavenous injection of 2 units of hypertensin, 10 
gamma of adrenalin, and 2 cc of a solution of hog renin on the blood 
pressure of nine normal unanesthetized dogs, 12 dogs 40 to 48 hours after 
adrenalectomy, six hypophysectomized dogs, and nine dogs 40 to 48 hours 
after nephrectomy is summarized in table 1 The number of animals used 
was too small for statistical analysis 

1 No>mal Dogs Following tlie intravenous injection of 2 units of 
hypertensin, the blood pressure rose on an aveiage 35 + 13 mm Hg with a 
range of 18 to 48, after 10 gamma of adrenalin, 30 + 9 mm Hg with a 
range between 13 and 45 , and after 2 c c of renin, 51 + 15 mm Hg rang- 
ing between 30 and 78 mm The upper limit of the normal response, tliere- 
fore, was considered to be 48 mm Hg to hypertensin, 39 mm to adrenalin, 
and 66 mm to renin In general, there was a parallelism m the blood pres- 
sure response to hypertensin and adrenalin In only one dog (No 5) was 
the response to renin less than that to hypertensin The duration of the 
pressor action of reiin noted in four cases lasted on the average 37 minutes 
and in no instance exceeded one hour 

2 Ad} enalectoiiused Dogs The initial blood pressuie of the adren- 
alectomized dogs was considerably lower than in the normal controls, and 
all dogs were moderately weak and apathetic Despite tins, there was a 
noimal oi even increased sensitivity to hypertensin m all but one case (No 5 ) 
and to adrenalin a variable response with possibly a tendency to a slight 
deciease in sensitivity The response to renin was variable In dogs 2, 3, 
4, 6, 9, and 10, the response to renin was normal and to hypertensin normal 
or above normal In dogs 1, 7, 8, and 12, there was a normal or increased 
sensitivity to hypeitensin, indicating a normal reactivity of the vessels, but a 
definitely diminished pressor response to renin in comparison with the piessor 
effect of hypertensin Since the pressor action of renin is due to the hyper- 
tensin formed from its interaction with precursor,®’® it seemed of im- 
portance to ascertain the concentration of precursor in the blood It will 
be noted (table 2) that precursor was markedly reduced in the arterial blood 
approximately 40 hours after adrenalectomy as compared with values ob- 
tained before ablation of the second adrenal in dogs 7, 8, 11, and 12 in 
w’hicla the response to renin w'as decreased, and normal in dogs 9 and 10 in 
which the response to renin was normal Dogs 5 and 11 ivere in frank 
insufficiency and shock and sensitivity to all three drugs was decreased The 
duration of action of renin in these adrenalectomized dogs was usuallj 
shorter than in tlie controls There w'as only a rough correlation between 



454 


B A HOUSSAY AND L DEXTER 


Table I 

The sensitivity of unanestlietized normal, adrenalectomized, hypophysectomized, and ne- 
phrectomized dogs to the intravenous injection of 2 units of hypertensm, 10 gamma of 
adrenalin, and 2 c c (80 units) of a solution of hog renin in the order stated 







Elevation of Blood Pressure after 



















Group 

Dog No 

Wt 

Pressure 

2 Units 
Hyper- 

10 

Gamma 

2 c c 

of Action 
of Renin 






tensin 

Adrenalin 

Renin 





Kb 

mm Hg 

mm Hg 

mm Hg 

mm Hg 

mm 

Normal dogs 

1 


85 

135 

45 

41 

78 

— 

2 


85 

125 

30 

25 

48 

— 


3 


86 j 

150 

40 

30 

65 

— 


4 


10 5 

170 

27 

22 

50 

— 


5 


90 

180 

40 

28 

33 



6 

1 

12 5 

160 

30 

36 

40 

53 


7 


85 

200 

40 

35 

65 

45 


8 


10 0 

120 

18 

13 

30 

30 


9 


85 

130 

48 

45 

48 

19 



Average 


35 

30 

51 

37 



Probable error 

±13 

±9 

±15 

±13 

Adrenalectomized 

1 


90 

80 

65 

60 

38 


48 hours 

2 


80 

98 

52 

40 

65 

— 

previously 

3 


90 

100 

32 

20 

40 

— 

4 


11 0 

130 

35 

12 

45 

45 


S 


90 

60 

18 

25 

20 

10 


6 


90 

70 

50 

25 

40 

10 


7 


10 0 

95 

50 

18 

20 

22 


8 

1 

10 0 

75 

37 

20 

28 

23 


K1 

■ 

10 5 

90 

38 

18 

50 

40 


BEI 

■ 

10 0 

25 

40 

16 

40 

25 

j 

Bll 

■ 

10 0 

60 1 

26 

16 

25 

15 


■a 


85 

60 

50 

36 

40 

9 



Average 


41 

26 

38 

22 



Probable error ! 

1 

±12 

±13 

±12 

±12 

Hypophysectomized 

1 


80 

128 

42 

40 

45 

— 

1 month to 3 years 

2 


90 

140 

44 

44 

50 

— 

previously 

3 


12 0 

140 

48 

35 

55 

— 

4 


80 

130 

30 

30 

1 40 

— 


S 


90 

135 

24 

-5 

30 

— 


6 


90 

1 

130 

35 

30 

40 

14 



Average 


37 

29 

43 

— 



Probable error 

±8 

±16 

dbS 


Nephrectomized 

1 

1 

110 

148 

53 


82 

— 

48 hours 

2 


11 0 

135 

52 


80 

— 

previously 

3 

4 

j 

10 0 

10 5 

125 

180 

30 

30 


50 

60 

180 


5 


11 0 

120 

30 

32 

85 

165 


6 


90 

130 

65 

55 

120 

60 


7 


12 0 

180 

48 

30 

88 

77 


8 


12 5 

160 

22 

10 

38 

38 


9 


10 0 

130 

60 

75 

85 

80 



Average 


43 

35 

77 

100 



Probable error 

±15 

±18 

±23 

±53 
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the initial level of tlie blood pressure and the sensitivity to the pressor 
substances 

3 Hypophysectomised Dogs The sensitivity of six unanesthetized 
hypophysectomized dogs to the injection of hypertensin, adrenalin, and renin 
appeared to be entirely normal (table 1) 

4 UieinicDogs Four out of nine of the dogs nephrectomized 40 to 48 
liottis previously (No 1, 2, 6, and 9) showed an increase in sensitivity to 
hypertensin, and three of tliese four dogs (No 1, 6, and 9) to adrenalin 
The basic cause of the hyper-reactivity of the vessels to these drugs is not 
apparent The same dogs (No 1, 2, 6, and 9) showed a greater increase in 
piessure than normal following the injection of renin, due at least in pait to 
the hypersensitiMty of the vessels to the hypertensin formed by tlie action 

Table II 


The concentration of precursor and renin m the plasma of unanesthetized dogs before and 

4S hours after adrenalectomy 


Doe No 

Units of Precursor per c c 

Units of Remn per c c 






Before 

After 

Before 

■Vfter 

7 

0 26 

0 09 

None 

None 

S 

0 18 

0 03 

II 

II 

9 

019 

0 25 

II 

14 

10 

0 21 

0 22 

<1 

II 

11 

0 22 

012 

II 

II 

12 

0 40 

0 09 

II 

II 


of renin on the precuisor of the blood In addition, two other dogs (No 5 
and 7) showed an increase in sensitivity to renin The pressor effect of 
renin was notably piolonged in four of five of the dogs in which it was 
determined 

5 Anesthetized Dogs Neph) ectomized One to Th> ee and One-Half How s 
Pteviously The sensitivity to hypertensin, adrenalin, and renin w'as de- 
termined in nine dogs neplirectomized one to three and one-half hours pre^ i- 
ously It was necessary to use chloralose anesthesia (10 cc of a 08 per 
cent solution per kilo intravenously) because of the restlessness of the ani- 
mals so soon after operation A control series consisted of nine normal 
chloralosed dogs whose kidneys were explored but not manipulated The 
results are seen in table 3 Chloralose anestliesia did not diminish the sensi- 
tivity to hypertensin, adrenalin, or renin, nor was the duration of the pressor 
action of renin altered In the recently nephrectomized animals there was no 
increase in sensitivity to either hypertensin or adrenalin, nor in the majority 
of the animals to renin In three (No 3, 7, and S), however, the pressor 
response to the injection of renin was decidedly greater than normal, and 
m two (No 2 and 8) the pressor effect lasted tw'O and two and a quarter 
hours respectively In tw^o dogs (No 8 and 9), tlie amount of precursor in 
the blood before and three hours after operation w’as unchanged 
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Discussion 

The observations on adrenalectomized dogs indicate that the vessels 
reacted noimally or almost normally in response to injections of hypertensin 
and adrenalin until the advent of terminal shock The sensitivity to in- 
jections of renin was normal in six cases and reduced m six cases, which is 
111 accord with the obseivations of Williams, Diaz, Burch, and Harrison^® 
and of Friedman, Somkm, and Oppenheimer Remington, Collmgs, Hays, 
and Swingle"^ noted a normal response of adienalectomized dogs to large 

Table III 

The sensitivity of chlaralosed normal and recently nephrectomized dogs to the intravenous 
injection of 2 units of hypertensin, 10 gamma of adrenalin, and 2 c c (80 units) 
of a solution of hog renin in the order stated 


Group 

Dog No 

Wt 

Initial 

Pressure 

Elevation of Blood Pressure after 


2 Units 
Hyper- 
tensin 

10 

Gamma 

Adrenalin 

2 cc 
Eenin 

of Action 
of Renin 



Kg 

mm Hg 

mm Hg 

mm Hg 

mm Hg 

min 

Normal dogs 1 to 

1 

10 0 

130 

25 

32 

20 


5 hours after 

2 

90 

150 

40 

66 

60 

27 

exploration of 

3 

80 

165 

25 

30 

40 


kidneys 

4 

90 

170 

36 

10 

60 

10 


5 

90 

105 

SO 

24 

40 

30 


6 

70 

160 

48 

40 

40 

30 


7 

90 

140 

44 

30 

20 

40 


8 

90 

120 

62 

66 

40 

20 


9 

no 

160 

35 

16 

45 

60 


Average 


41 

35 

41 

26 


Probable error 

d=ll 

±19 

±13 

±16 

Nephrectomized 

1 

12 5 

130 

48 

50 

55 

24 

1 to 3^ hours 

2 

13 0 

130 

30 

45 

60 

120 

previously 

3 

12 0 

120 

36 

34 

70 

58 


4 

11 0 

130 

SO 

36 

44 

33 


5 

70 

140 

28 

82 

40 

43 


6 

10 5 

170 

27 


40 

26 


7 

10 5 

130 

62 

43 

75 

28 


8 

85 

no 

64 

57 

78 

135 


9 

13 5 

120 

58 

52 

43 

43 


Average 


45 

49 

56 

56 


Probable error 

±14 

±13 

±14 

±39 


doses of renm but a diminished response to small doses beginning almost 
immediately after the withdrawal of cortical extract The dose used by us 
may have been too large to detect the early appearance of diminished sen- 
sitivity In four cases there was a normal response to hypertensin but a 
diminished response to renin In these cases the reactivity of tlie vessels may 
be consideied normal In these same cases, but not in two others in which 
the sensitivity to hypertensin and renin was normal, the concentration of 
precursor in the plasma was found to be distinctly reduced, which probably 
IS a factor not only in the dinninshed pressor response to renin, but also in 
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tlie shoit duration of its action, since Leloii, Muiioz, Biaun-Menendez, and 
Fasciolo have shown that the amount of hypertensin formed by the action 
of a guen amount of renin depends upon the amount of precursor present 
In two dogs m which the pressor response to renin was normal the concen- 
tiation of precursor in the plasma was found to be noimal These studies 
give no clue as to the cause of the diminution in the concentration of pre- 
cuisor No renin was found in the blood of any of the dogs 40 to 48 hours 
after adrenalectomy by the indirect method of Leloir, Munoz, Braun-Menen- 
dez and Fasciolo,^® which is capable of detecting 0 2 unit of renin oi e^ en 
less with accuiacy Although the possibility still exists despite this negative 
finding, it seems unhkel}'^ that the cause of the reduction of precursor was the 
liberation of renin by the kidney such as occurs in certain shock-like condi- 
tioiis 

When the adrenalectomized animals were m profound shock, such as dogs 
5 and 11 and several others not included m tins series, the sensitivity to 
h}rpeitensm and renin was uniformly depressed, and that to adrenalin va- 
riable Elliot reported a marked pressor response to laige doses of 
adrenalin in cats in terminal adrenal insufficiency Armstrong, Cleghorn, 
Fowler, and McVicar likewise observed in cats in adrenal insufficiency a 
good pressor effect from tlie injection of adrenalin m doses similar to those 
used by us 

It seems plausible to assume that following adrenalectomy two factors 
are involved in the diminished sensitivity to injections of renin First, at a 
late stage of adrenal insufficiency, the vessels lose their normal reactivity 
not only to renin but to hypertensin and at a later stage to adrenalin as well 
Second, in certain animals but not in all (four of six of the dogs tested in 
this series) there is a clear reduction in the concentration of precursor in 
the blood so that the amount of hypertensin capable of being formed by the 
renin injected is reduced Whether this factor plays a role in the fall of 
blood pressure of hypertensive animals after adrenalectomy can only be sur- 
mised at this time 

In the hypophysectomized animals no alteration from normal was noted 
111 the sensitivity to hypertensin, adrenalin, or renin Williams, Diaz, Burch, 
and Harrison observed an increased sensitivity to renin in hypophysec- 
tomized rats We are unable to explain the difference in our results It is 
probable, however, that such factois as species variations and anesthesia 
account for the differences, or, as the authors suggest, the lower initial pres- 
sure of the rats after hypopliysectomy The initial pressure of our dogs was 
normal Our results throw no light on the dampening effect of hypophysec- 
tomy on hypertension from renal ischemia 

Recently nephrectomized (one to three and one-half hours) dogs reacted 
normally to injections of hypertensin, adrenalin, and, in the majority ot 
instances, to injections of renin In three instances, however, the pressor 
action of renin was greater and in two it lasted much longer than m norm.il 
dogs Forty-eight hours after nephrectomy' distinct differences were* ob- 
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seived in that seveial dogs showed a dear increase in sensitivity to hyper- 
tensin and to adienahn There was likewise an increase above noimal in 
the pressor response to renin in the majority of the dogs, which is in accoid 
with the observations of other investigators The duiation of 
the pressoi action of renin was more than twice as long as in the normal con- 
trol dogs At least three factors appear to account for the hypersensitivity 
to and the prolonged action of renin m the uiemic dogs (a) The vessels of 
the dogs 48 hours after nephrectomy are more sensitive than normal to tlie 
injection of the pressor substances used (&) Given enough time, the 
amount o'f hypertensm formed by a given amount of renin depends upon the 
concentration of precursor present Munoz, Braun-Menendez, Fasciolo, and 
Leloir demonstrated that 48 hours after nephrectomy the concentration 
of precursor is increased Therefore, m these dogs the increase in the con- 
centration of precursor undoubtedly plays a role in the heightened and pro- 
longed pressor effect of renin (c) It has been shown by Houssay, Braun- 
Menendez, and Dexter that m dogs nephrectomized 48 hours previously 
renin after its injection intravenously persists in detectable amounts in the 
blood for two to three hours or more, whereas in normal dogs it disappears 
usually within an hour The velocity of the reaction between renin and 
precursor to form hypertensm depends on the concentration of renin present 
Since renin persists for a longer time in the blood of these animals, the rate 
at which hypertensm forms is increased, thereby playing a part in the in- 
creased height to which the blood pressure rises as well as to the piolongation 
of the pressoi action 

Summary 

1 The sensitivity of unanesthetized normal, adrenalectomized, and 
nephrectomized (uiemic) dogs to 2 units of hypertensm, 10 gamma of 
adrenalin, and 2 c c of a solution of hog renin has been determined 

2 Forty-eight hours after bilateral adrenalectomy, the sensitivity to hyper- 
tensm and adrenalin was usually normal unless terminal shock appealed 
The sensitivity to renin was sometimes normal and sometimes reduced. The 
decrease m the sensitivity to renin at a time when the vessels were leacting 
normally to hypertensm was associated m four instances with a fall in the 
concentration of hypeitensm precursor (hypertensmogen) m the plasma 

3 Dogs hypophysectomized one month to three years previously reacted 
normally to the injection of hypertensm, adrenalin, and renin 

4 Chloralosed dogs recently nephrectomized reacted normally to liypei- 
tensm and adrenalin and usually to renin In three of nine dogs the pressor 
effect of renin was greater, and in two of nine it lasted distinctly longer than 
111 the normal controls 

5 Unanesthctized dogs nephrectomized 48 hours previously frequently 
were hypersensiti\e to hypertensm, adrenalin, and renin Ihc duration of 
action of renin was usually markedly prolonged The causes of the lijper- 
sensilivity to renin m these dogs arc discussed 
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THE DESTRUCTION AND ELIMINATION OF RENIN 

IN THE DOG* 

By B A Houssay, E Braun-Menendez, Buenos Aires, Argentina, and 
L Dexter, Boston, Massachusetts 

Tigerstedt and Bergmann ^ described a pressor substance, renui, which 
IS found in kidney but not in other organs and which has a prolonged pressor 
effect when injected intravenously Kohlstaedt and Page ~ showed that puri- 
fied renin had no vasoconstrictor action when perfused through a rabbit’s 
ear but that it became active when mixed with blood colloids This has been 
corroborated by others ® Braun-Menendez, Fasciolo, Leloir, and Munoz *' ® 
identified a pressor and vasoconstrictor substance, which they called hyperten- 
sin, in the venous blood of ischemic kidneys and showed that the same sub- 
stance could be obtained in vitro by incubation of renin with blood globulins 
This was confirmed independently by Page and Helmer ® who have called the 
pressor substance “angiotonm” and the blood globulins “renin-activator ” 

According to Munoz, Braun-Menendez, Fasciolo, and Leloir,^ the mech- 
anism of renal hypertension might be summarized as follows Renal ischemia 
determines the secretion of renin ® This protein is an enzyme which acts 
on a blood globulin (hypertensin precursor) and gives rise to a substance 
(hypertensin) which produces vasoconstriction Another enzyme “hyper- 
tensinase” which destroys hypertensin is present in blood and tissues 

Because of the important role played by renin in the development of 
experimental hypertension, a study has been made of the meclianisms by 
which renin is eliminated or destroyed by the body Three general methods 
of investigation have been utilized (o) search for renin in the urine after 
its intravenous injection, (&) study of the disappearance of renin from the 
blood after its injection into normal animals and animals deprived of certain 
organs, and (c) search for a substance in blood which would neutralize or 
destroy renin 

Methods 

Hog renin was prepared according to the method of Braun-Menendez, 
Fasciolo, Leloir, and Munoz® and contained approximately 100 units pei 
c c , one unit of renin being the amount which when incubated for two hours 
at 37° C with hypertensinase-free precursor is capable of giving rise to the 
formation of 0 5 unit of hypertensin The renin content of plasma was 
determined by the direct method of Leloir, ^Iiinoz, Braun-Menendez, and 
Fasciolo 

The renin content of urine was determined m most instances using the 
same method as for plasma In a few instances urine was previously ex- 

♦Reccucd for publication December 13, 1941 
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tracted for renin by acidifying to pH 4 5, adding ammonium sulphate (400 
gm per liter), filtering, dialyzing the precipitate in a cellophane sac over- 
night in the icebox, redissolvmg the contents of the sac in distilled water, 
neutralizing and filtering This method of extraction was tested by adding 
renin to urine Little or no apparent loss of renin occurred by the process 
of extraction 

In the deteimination of renin in the mine by the method used, which 
consists in the incubation for two hours at 37° C of variable amounts of 
urine with an excess of hypertensmase-free precursor, two causes of error 
may exist Another pressor substance may exist in the urine or the pressor 


Table I 

Excretion of renin in the urine after the intravenous injection of variable amounts of renin 
into normal anesthetized or unanesthetized dogs 


Dog 

Wt 

Anesthesia 

Amount 
of Renin 
Injected 
(1 c c 100 U ) 

Diuresis 

Renin in Urine 

Renin 

Recovered 

Volume 

Hours of 
Observa- 
tion 

Presence 

Amount 
in Units 


1-g 


c c 

cc 




% 

1 

IS 

None 

2 

4 

1 

No 



2 

10 

Chlor 

2 

? 

1 

No 


_ 

3 

12 

None 

2 

? 

1 

No 



4 

13 

None 

2 

ISO 

2 

No 


_ 

5 

17 

None 

2 

S7 

1 S 

Traces 



6 

18 

None 

2 

18 

1 S 

No 


_ 

7 

16 

Amytal 

3 

13 

1 S 

Yes 

18 

6 

8 

IS 

Chlor 

4 

143 

2 

Yes 

34 

8S 

9 

12 

None 

4 

S7 

1 

Yes 

? 

? 

10 

13 

Chlor 

S 

103 

2 

Yes 

36 

72 

11 

14 

None 

S 

148 

2 

Yes 


28 

12 

14 

None 

10 

76 

1 S 

Yes 

? 

? 

13 

13 

None 

10 

28 

2 

Yes 

420 

42 


substance formed by incubation of urine and precursor may not be hyper- 
tensm If a control tube prepared by mixing urine and precursor without 
incubating gave no pressor response, no extraneous pressor substance existed 
in the urine On the other hand, the piessor substance formed was identified 
as hypertensin if it was destroyed by incubation with hypertensinase prepai ed 
from red cells or liver 

Dogs were used in all experiments Nephrectomy was performed by the 
lumbar or abdominal approach using ether or chloralose (10 c c of a 0 8 per 
cent solution per kilo intravenously) as an anesthetic Hepatectoniy was 
performed on chloralosed dogs by making an Eck fistula by means of a 
Payr’s tube between the portal vein and left renal vein, both kidneys being 
removed, or by tying the hepatic artery and ligating one by one the lobes of 
the liver With this technic, hepatectoniy is practically complete and studies 
from this Institute show that no hepatic function remains Evisceration was 
performed on chloralosed dogs by removal of all abdominal viscera with the 
exception of the liver, the lobes of which were ligated After hepatectoniy 
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Table II 

Concentration of renin m blood after the injection of 2 c c (80 units) of hog renin intravenously 
into unanesthetized normal, recently nephrectomized and uremic dogs 


Group 

Doe 

Wt 


Units of Hypertensin in 8 c c 

of Plasma 


Brfore 

After 

5 

min 

30 

mm 

60 

min 

120 

mm 

180 

mm 



i^s 


■■■ 





Normals 


14 0 

None 

■iTifB 

0 04 

0 08 

None 

None 



80 

None 


0 09 

0 09 

None 

None 



90 

None 

VivkS 

None 

None 

None 

None 



90 

None 

1 89 

None 

None 

None 

None 




None 

039 

None 

None 

None 

None 



niii 

None 

1 14 

018 

None 

None 

None 

Nephrectomized 3 to 4 

1 

90 

None 


0 80 

0 12 

None 

None 

hours previously 


14 5 

None 


0 18 

0 06 

None 

None 



140 

None 

0 82 

0 50 

0 08 

None 

None 



115 

None 

0 53 

0 29 

None 

None 

None 

Nephrectomized 48 

1 

10 5 

None 


0 23 

0 36 

0 21 

0 21 

hours previously 


12 0 

None 


0 36 

0 24 

0 15 

0 11 



90 

None 



0 33 

0 20 

0 13 



12 5 

None 


101 

0 42 

0 22 

0 03 


5 

12 5 

None 


0 38 

0 09 

019 

None 


6 

10 0 

None 


1 36 

0 30 

008 

None 


7 

14 0 

None 


1 29 

0 62 

0 45 

0 13 


8 

14 5 

None 


0 82 

0 20 

018 

0 16 


(Results expressed as units of hypertensin formed after two hours incubation at 37® C 
with precursor The method of assay is considered accurate to within 0 1 unit of hypertensin 
Values of less than 0 1 unit have, therefore, been considered to be negative ) 


and evisceration, a direct transfusion from another chloralosed dog was 
given before injecting renin 

In transfusing recently nephrectomized dogs with uremic blood and 
uremic dogs witli normal blood, the chloralosed recipient dog was placed on 
a scale and bled half of his calculated blood volume The blood volume was 
assumed to be 7 per cent of the body weight Transfusion from the donor 
dog, also anesthetized with chloralose, was made by means of a short rubber 
tube between the carotid artery of the donor and the jugular vein of the re- 
cipient Enough blood was transfused to restore the original weight of tlie 
recipient Two or three such bleedings and transfusions were tlius per- 
formed, so that at the end of the third 87 5 per cent of the blood of the 
recipient was calculated to be donor blood 

For the perfusion of isolated organs, either the heart-lung preparation 
of Starling or an artificial pumping system was used The heart-lung 
preparation of dogs was made in the classical manner The defibrinated 
blood was allowed to circulate for approximately one hour or more before 
beginning the perfusion of the isolated organ m order to eliminate the 
vasoconstrictor substance (Spatgift) w'hich is present in defibrinated blood 
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For perfusion of the liver, the hepatic artery was cannulated and received 
blood from the arterial side of the circuit The portal vein received blood 
from the circuit distal to the peripheral resistance Kidneys were perfused 
by two methods, one with the heart-lung preparation and the otlier with a 
system of Dale-Schuster pumps and a Hooker oxygenator In the latter, 
defibrinated blood which had circulated through the heart-lung preparation 
for an hour or more was used 


Results 

The Rxcrehon of Renin tn the Urine By means of a catheter intioduced 
in the urinary bladder, urine was collected before and at half hour intervals 
after injection of variable amounts of renin into the jugular vein of un- 
anesthetized or anesthetized dogs (table 1) In six experiments 2 cc of 
renin were injected and m only one could traces of renin be recognized in the 

normal NEPHRECTOMIZED 3-4 HOURS NEPHRECTOMIZED 48 HOURS 



TIME IN MINUTES 

Fig 1 Concentration of renin m blood after the injection of 2 cc (80 units) of hog rLiiiii 
intravenously into unanesthetised normal, recently nephrectomized, and uremic dogs 
(Results expressed as units of hypertensm formed after two hours incubation at 37® C 
with precursor The method of assay is considered accurate to within 0 1 unit of hypertensm 
Values of less than 0 1 unit have, therefore, been considered to be negative ) 

urine The injection of gi eater amounts was followed in every instance by 
the renal excretion of renin The amount of renin recovered from the urine 
was from 6 to 42 per cent, being roughly proportional to the amount in- 
jected The second half hour sample of urine contained most of the renin 
excreted and none was present two hours after the injection These results 
have been reported elsewhere 

The Disappearance of Injected Renin from the Blood of Unanesthetised 
Normal and Nephrectomized Dogs Two cc of renin were injected into 
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Table III 

Concentration of renin in blood after the intravenous injection of hog renin into chloralosed 
noiinal, recently nephrectoniized, nephrectomized and hepatectomized, eviscerated, and 
uremic dogs 

(Results e\pressed as units of hypertensin formed after two hours incubation at 37® C 
with precursor The method of assay is considered accurate to within 0 1 unit of hypertensin 
Values of less than 0 1 unit have, therefore, been considered to be negative ) 


Group 

Doe 

Wt 

Amount 
of Renin 
injected 

Volume 
of Plasma 
Used in 
Testing 

Units of Hypertensin in Plasma 

Before 

After 

5 

mm 

IS 

min 

30 

min 

60 

mm 

120 

mm 

ISO 

mm 

300 

mm 



V.E 

c c 

c c 









Normal intact 

1 

160 

30 

60 

None 




None 




dogs 

2 

im 

40 


None 



0 08 

0 04 





3 

13 0 

50 

60 

None 


130 


None 





4 

15 0 

20 

60 

None 

0 57 


0 10 

0 04 





5 

ISO 

20 

60 

None 

0 73 


None 





Normals, 

n 

RVI 

20 

80 

5JJJ 


m 

0 48 

0 26 




kidneys 


fUIll 

20 

80 

ill] 

1 97 

145 


0 30 

None 



explored 


Ulft] 

20 

80 


0 82 


064 

None 


0 66 



11 

QJ 

20 

80 

& 

0 54 


1 23 

0 52 


None 


Nephrectom- 

1 

13 0 

20 

80 

m 

n 


0 69 


0 12 

None 


ized 1 to 3 

2 

90 

20 

80 




0 71 

0 59 

0 26 

None 


hrs previ- 

3 

110 

20 

80 

i:i 



0 80 

0 27 

None 

None 


ously 

4 

m 

mM 

80 

1 i 

■ 


0 31 

0 09 

None 

None 


Nephrectom- 

1 

16 0 

20 

80 

None 

0 42 



0 49 

0 09 

wm 


ized and he- 

2 

18 0 

40 

40 

None 

0 85 


0 56 

0 58 

0 10 



patectomized 











m 


Eviscerated 

1 

20 0 

30 

40 

None 

100 



0 43 

0 24 

0 03 



2 

23 0 

30 

60 

None 

0 66 



0 50 

0 36 

0 13 


Nephrectom- 

1 


30 

60 

None 

2 68 



1 12 

wBi 

0 41 

0 38 

ized 48 hrs 

9 

75 

30 

60 

None 

2 26 



0 24 

US 

0 14 

0 07 

previously 

3 


30 

60 

None 

1 85 



0 36 

EH 

0 19 

0 11 


the jugular vein of six control dogs whose kidneys were explored but not 
manipulated three or four hours previously under ether anesthesia, four 
dogs nephrectomized tliree or four hours previously, and eight dogs nephrec- 
tomized 48 hours previously The results are shown in table 2 and figure 1 
Renin usually disappeared from the blood stream in less than 30 minutes in 
the control group, in about an hour in tlie recently nephrectomized dogs, 
and small but definite amounts persisted for two to three hours m the 
majority of tlie dogs nephrectomized 48 hours previously Differences in 
the amount of renin present in the first 15 or 30 minutes are not significant 
and are attributable to inadequate amounts of precursor used m incubating 
witli tlie blood samples containing such large quantities of renin These 
experiments indicate that in nephrectomized dogs there is a delay in the 
disappearance of the injected renin, especially marked if nephrectomy is per- 
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formed 48 hours previously Because of obvious difficulties in working with 
unanesthetized animals, the problem was pursued using chloralosed dogs 
The Disappearance of Injected Renin from the Blood of Anesthetized 
Normal, Nephrectomized, Hepatectomized and Eviscerated Dogs * In this 
group of experiments all animals were anesthetized with chloralose ( 10 c c 
of a 0 8 per cent solution per kilo) intravenously Renin was injected as in 



TIME IN MINUTES 

Fig 2 Concentration of renin in blood after the intravenous injection of hog renin into 
normal chloralosed dogs and chloralosed dogs whose kidneys had been explored but not 
manipulated 

(Results expressed as units of hypertensin formed after two hours incubation at 37“ C 
with precursor The method of assay is considered accurate to within 0 1 unit of hyper- 
tensin Values of less than 0 1 unit have, therefore, been considered to be negative ) 

the preceding experiments to five control intact dogs, four dogs whose kidneys 
were explored but not manipulated, four dogs nephrectonii/ed one to three 
hours previously, three dogs nephrectomized 48 hours previously, two dogs 
hepatectomized and nephrectomized immediately before the injection of 
renin, and two dogs eviscerated immediately before the injection of rtnin 
The results are shown m table 3 and figures 2 and 3 
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In anesthetized intact dogs renin disappeared from the blood in about 30 
minutes but great irregularities were obseived in the disappearance of renin 
from the blood of the anesthetized dogs whose kidneys were explored In 
two instances there were actual increases in the concentration of renin which 
were far beyond the error of the method Such increases were never ob- 
served in any of the nephrectomized animals One of these dogs (No 3) 
presented the picture of shock with low blood pressure and sighing respira- 



TIME IN MINUTES 

Fig 3 Concentration of renin in blood after the intravenous injection of hog renin into 
chloralosed recently nephrectomized, nephrectomized and hepatectomized, eviscerated, and 
uremic dogs 

(Results expressed as units of hypertcnsm formed after two hours of incubation at 37® C 
with precursor The metliod of assay is considered accurate to within 0 1 unit of hypertensin 
Values of less than 0 1 unit have, therefore, been considered to be negative.) 

tions The other (No 4), however, appeared in good condition Both 
dogs 1 and 2 had low pressures without showing increased amounts of renin 
in the blood The striking difference in the disappearance of renin from 
the blood of this gioup of dogs and the normal anesthetized or unanesthetized 
dogs IS presumably a consequence of the operation under cliloralose anesthesia 
leading to impaired renal function or shoclv, and manifested by the produc- 
tion of renin or by its faulty destiuction or elimination 

In dogs nephrectomized one to three hours previouslj, remn disappeared 
fiom the blood before the second hour, and in those nephrectomized 48 



468 


B A HOUSSAY, E BRAUN-MENENDEZ, AND L DEXTER 


hours previously between three and four hours or more As compared with 
the disappearance curves m the unanesthetized dogs, there was a slight delay 
in the disappearance of renin from the blood of chloralosed dogs Im- 
mediately after nephrectomy and hepatectomy, and immediately after 
evisceration, renin disappeared at the same rate as in the dogs recently ne- 
phrectomized (table 3 and figure 3) 

From these experiments it may be concluded that under certain circum- 
stances the kidney may produce renin in sufficient amounts to be detected in 
the blood by the~method employed, that chloralose anesthesia delays some- 
what the time of disappearance of injected renin from the blood but that 
mechanisms other than those exerted directly by the kidneys, liver and other 
abdominal viscera are of importance in the destruction of renin by the body 
Indeed renin disappears rapidly from the blood in eviscerated and m recently 
nephrectomized dogs The rate of disappearance is slightly but definitely 
prolonged when compared with that of the intact control dogs On the 
other hand, m the uremic anesthetized and unanesthetized dogs there is a 
great delay m the disappearance of injected renin Two possibilities present 
themselves to explain the fact that the ability of the body to destroy renin 
is much reduced m dogs nephrectomized 48 hours previously and only slightly 
reduced in recently nephrectomized or eviscerated dogs (cr) that the normal 
kidney secretes a substance which neutralizes or destroys renin or its action 
and that this substance persists m the blood for some hours after nephrec- 
tomy; (&) that renin is destroyed by the tissues of the body but that in 
uremia there is a disturbance of this metabolic activity on the part of the 
tissues The following experiments were devised to investigate these 
possibilities 

Attempts to Demonstrate the Ability of Blood Withdrawn from Various 
Sites to Destroy or Inhibit the Action of Renin Hog renin (0 25 c c ) was 
added to 80 cc of citrated blood obtained from the carotid artery of a 
chloralosed dog Merthiolate (3 5 c c ) was added to prevent bacterial 
growth The blood was incubated for three hours at 37° C Samples of 
blood were withdrawn at five minutes, one hour, two hours, and three hours 
and their renin content estimated There was no diminution in the amount 
of renin present in any of the samples, thereby indicating that renin was not 
adsorbed to red cells or destroyed by contact with whole blood during this 
interval 

By the method described, no destruction of renin or of its action by 
plasma or whole blood from the jugular vein, carotid artery, suprahepatic 
vein, and renal vein of a normal etherized dog could be detected Similarly 
negative results were obtained with serum obtained from the hepatic veins 
of two livers after perfusion with the heart-lung preparation for 28 and 42 
minutes respectively and from the venous blood of four kidne>s perfused 40, 
113 35 and 60 minutes respectively No destructive action on renin could 
be demonstrated by whole defibrmated blood obtained from the renal vein 
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of one kidney perfused for 30 minutes The amount of renin in whole 
blood, plasma, or serum aftei two hours of incubation was exactly the same 
as in the sample withdrawn immediately after the addition of renin 

The Disappearance of Injected Renm from the Blood of a Recently 
Nephrectomized Dog Transfused with Uremic Blood and from the Blood 
of a Uremic Dog Transfused with Normal Blood In order to ascertain if 
tlie slow disappearance of renin from the blood of dogs 48 hours after 
nephrectomy was due to an alteration m the normal metabolic destruction 
of renin by the tissues or the absence of some neutralizing or destructive 

Table IV 

Concentration of renm in blood after the injection of 3 c c (120 units) of hog renm intra- 
venously into uremic dogs transfused with normal blood and recently nephrectomized dogs 
transfused with uremic blood 

(Results expressed as units of hypertensm formed after two hours incubation at 37® C 
with precursor The method of assay is considered accurate to within 0 1 unit of hypertensm 
Values of less than 0 1 unit have, therefore, been considered to be negative ) 





Calcu- 
lated 
Amount 
of Circu- 
lating 
Donor 
Blood 

Units of Hypertensm in 6 c c of Plasma 


Group 

Dog 

VVt 

1 

Before 

1 


After 


1 

! 

Condition 

Symptomatically 




s 

min 

1 

hour 

2 

hours 

3 

hours 

5 

hours 


Uremic 

H 

kg 

70 

% 

57 5 

None 

156 

m 

0 56 

0 51 

Ri 

Severe uremia 

dogs with 


70 

87 5 

None 

136 


0 34 

0 23 


Mod uremia 

norniBt 


80 

87 5 

None 

126 

019 ' 

0 09 

0 12 

None 

Mild uremia 

blood 

Recently 

■ 

80 

75 0 

1 

Nonei 

1 

152 

1 

1 

0 52 

! 

0 08 


None 

Good 

nephrec- 

2 

7.3 

87 5 

None 

2 26 

1 11 




Good 

tomized 

3 

65 

75 0 

None^ 

137 

0 28 

None 

None 

None 


dogs with 

uremic 

blood 




i 

! 

1 






1 Good 

1 

i 


factor present m normal blood, the blood of three normal dogs nephrecto- 
mized 48 hours previously was transfused into three normal dogs nephrec- 
tomized a few minutes previously, and the blood of three normal dogs was 
transfused into three dogs nephrectomized 48 hours previously By the 
method described the recently nephrectomized dogs were calculated to have 
approximately 75, 75, and 87 5 per cent uremic blood respectively, and the 
uremic dogs 87 5 per cent each of normal blood Three c c of renin were 
injected intravenously into each and its rate of disappearance noted for five 
hours (table 4 and figure 4) Renm disappeared from the blood of uremic 
dogs with normal blood m three to five hours or more, the time of disap- 
pearance seemingly being influenced by the severity of the uremia, and from 
the blood of recently nephrectomized dogs with uremic blood in less than 
three hours in each case It has been concluded, therefore, that the marked 
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interference with the normal destruction of renin in the uremic dog is due 
to a disturbance of the destructive action of the tissues in uremia rather 
than to the absence of some substance which is present m the blood of re- 
cently nephrectomized dogs and which disappears 48 hours after nephrec- 
tomy 



TIME IN MINUTES 

Fig 4 Concentration of renin m blood after the injection of 3 cc (120 units) of hog 
renin intravenously into uremic dogs transfused with normal blood and recently nephrec- 
tomized dogs transfused with uremic blood. 

(Results expressed as units of hypertensin formed after two hours incubation at 37“ C 
with precursor The method of assay is considered accurate to within 0 1 unit of hypertensin 
Values of less than 0 1 unit have, therefore, been considered to be negative ) 

Discussion 

Considerable evidence exists in the literature that the kidney has a pro- 
tective action against the renal humoral substance responsible for hyperten- 
sion from renal ischemia For a summary of the literature and review of 
the work done in this Institute, see Fasciolo and Floussay This 

protective action is usually not sufficient to prevent the development of hy- 
pertension by constricting the renal artery of the opposite kidney, but under 
certain conditions of stress, the influence of the normal kidney becomes 
manifest It is of interest to consider the evidence in the light of the pres- 
ent investigation 
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Our observations show that in normal unanesthetized dogs whose kid- 
neys weie explored three to four hours previously under ether anesthesia, 
renin disappeared from the blood stream m less than 30 minutes In re- 
cently nephrectomized dogs it disappeared m about an hour (see table 2 and 
figure 1) Anesthesia with chloralose delayed somewhat the disappearance 
of renin, but the same difference existed between normal unoperated dogs 
and dogs recently nephrectomized In the former renin disappeared in 
about 30 minutes, in the latter before the second hour (see table 3 and fig- 
ure 2) Dogs whose kidneys were explored form a gioup apart which we 
shall consider presently These results indicate that the kidneys play a role 
in the destruction of renin in the body 

The excretion of renin m the urine does not explain the greater rapidity 
with which renin disappeared from the blood of normal dogs because renin 
appeared in the urine only when amounts greater than 2 c c were injected 
(table 1) Our observations lend no support to the hypothesis that the nor- 
mal kidney secretes a substance which neutralizes or destroys renin We 
were not able to demonstrate the ability of blood withdrawn from various 
sites to destroy or inhibit the action of renin, nor did the transfusion of 
normal blood restore the ability of uremic dogs to destroy renin Perhaps 
the kidney metabolizes or neutralizes renin but direct proofs of this action 
have not yet been given 

Of all the abdominal organs the kidneys are the most active in the de- 
struction of renin because hepatectomized and nephrectomized dogs and 
eviscerated dogs behave like recently nephrectomized dogs after the injec- 
tion of renin (figure 3) It is evident, however, that the kidney is not the 
principal factor in the destruction of renin in the body because this sub- 
stance disappears from the blood in about one to two hours after its injec- 
tion into recently nephrectomized dogs Mechanisms other than those 
excited directly by the kidneys, liver, and other abdominal viscera are of im- 
portance in the destruction of renin by the body This destructive action 
of the tissues is disturbed in uremia as shown by the persistence for three 
to five hours of small amounts of renm m the blood of dogs nephrectomized 
48 hours previously The more rapid disappearance of renm in normal, 
recently nephrectomized and eviscerated animals as compared with uremic 
dogs IS not due to the persistence in the blood of some substance neutraliz- 
ing or destroying renin This was indicated by studying the rate of dis- 
appearance of renin from the blood of uremic animals with approximate^ 
87 5 per cent of normal blood and from recently nephrectomized animals 
with approximately 75 to 87 5 per cent of uremic blood Renm disappeared 
slowly from the uremic dogs with normal blood and rapidly from the re- 
cently nephrectomized dogs with uremic blood Furthermore, no destruc- 
tive action against renm could be demonstrated m vitro of blood, serum, or 
plasma obtained from hepatic \eins, renal vein, jugular \ein, or carotid 
artery 
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Exactly what the bodily mechanisms for the destruction of renin are, 
outside of its elimination m the urine, we are unable to state The circu- 
lating blood has no apparent destiuctive action The abdominal viscera 
apart from the kidney do not appear to play an important role m its de- 
struction Preliminary and incomplete experiments on the disappearance 
of renin from a perfusing system of isolated organs including the kidney, 
liver and muscles (leg) have as yet yielded no information as to the tissue 
or tissues concerned in its destruction or the manner m which such destruc- 
tion takes place 

As to the four dogs anesthetized with chloralose whose kidneys were 
explored, they cannot be considered as normal controls In two of them, 
the blood pressure was very low and one presented the picture of shock 
The delayed disappearance of renin m this group may be explained by the 
production of renin by the kidney and possibly also by an inhibition of renal 
function due to the abnormal conditions created by the chloralose anesthesia 
and the abdominal operation This is supported by the observation of dog 
3 in which the concentration of renin in the blood actually increased (table 
3 and figure 2) The secretion of renin by the kidney in shock may be a 
mechanism by which the body tends to restore the lowered blood pressure in 
, this condition 


Summary and Conclusions 

1 A study has been made of the mechanism by which renin injected 
intravenously disappears from the blood 

2 After the intravenous injection of 2 to 3 c c of a solution of hog 
renin into normal dogs, it disappears from the blood usually within 30 
minutes 

3 After the intravenous injection of the same amount of renin into dogs 
recently nephrectomized, renin disappears from the blood in one to three 
hours The same delay is observed in nephrectomized and hepatectomized 
and in eviscerated dogs The kidneys seem then to be the only abdominal 
organs which play a role in the disappearance of renin from the body 

4 Abdominal operation under chloralose anesthesia may be followed by 
a delay in the disappearance of injected renin In one dog with the picture 
of shock, an increase in the concentration of renin in the blood was observed 

5 After the intravenous injection of amounts greater than 2 cc of 
renin, a fraction of it was found in the urine The excretion of renin in 
the urine does not seem to be an important mechanism in the disappearance 
of renin from the body and does not account for the delay observed in re- 
cently nephrectomized dogs as compared with normal dogs 

6 No neutralizing or destructive property against renin was demon- 
strable in blood drawn from the jugular vein, carotid artery, hepatic veins, 
or renal \ein 
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7 In uremic dogs there is a slow disappearance of injected renin from 
the blood The delay m the disappearance is attributable to an alteration 
of the destructive action of the tissues rather than to a lack of some sub- 
stance in normal blood whicli destroys renin because the disappearance of 
injected renin from the blood is not faster in uremic dogs with approxi- 
mately 87 5 per cent normal blood and is not modified m recently nephrecto- 
mized dogs with approximately 75 to 87 5 per cent uremic blood 

8 It IS concluded that although the kidney seems to have some destruc- 
tive action, destruction of renin by the tissues is the principal factor in its 
disappearance from the blood The mechanism by which the kidney and the 
body tissues destroy renin has not been demonstrated 
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STUDIES ON THE ETIOLOGY AND SERUM TREAT- 
MENT OF ENCEPHALITIS DURING THE 
EPIDEMIC IN NORTH DAKOTA 
AND MINNESOTA (1941) * 

By Edward C Rosenow, M D , and Hayes W Caldwell, M D , 

Rochester, Minnesota 

We have had opportunity to study the etiology of encephalitis as it oc- 
curred during the summer and autumn of 1941 and to observe patients while 
they were under treatment with the encephalitis antistreptococcic serum 

Clinical Studies 

The patients with encephalitis observed in this epidemic presented striking 
similarities in symptomatology and appearance Headache, nausea and 
vomiting with fever were the cardinal symptoms Patients who had the 
severe forms of the disease were striking in appearance, not infrequently the 
patients were irrational, many were lethargic and had lost sphinctenc control 
of the bladder and rectum Rational patients complained bitterly of severe 
headache which had failed to respond to the usual medications These 
patients at times complained also of vertigo, blurred vision and sore throat 
In some cases the headache and nausea were unbearable, and the chief com- 
plaints were of weakness, backache and ataxia The onset of the disease 
often was abrupt, heralded by chills or chilly sensations and headache Great 
variations in the severity of symptoms were frequently evident 

From the onset the local physicians, as well as ourselves, were struck with 
an unusual odor often present at the bedside of the patient Examination 
usually revealed acutely ill patients with flushed faces Their eyelids often 
appeared swollen and the conjunctivae were injected Even petechial hemor- 
rhages were noted Nystagmus was rare, and in no case was ocular paralysis 
noted Various degrees of rigidity of the neck, and even opisthotonos 
among children, were present The pharynx and soft palate usually were 
definitely injected Usually no neurologic clianges were demonstrable, aside 
from hypoactive reflexes, vertigo and ataxia Localized spasms and even 
generalized convulsions were observed in some cases In two patients bulbar 
paralysis developed before death 

The urine was consistently normal except for occasional specimens in 
which traces of albumin were found In only one case was there evidence of 
pyelonephritis 

* Recenctl for pubheation No\ciiibtr 27, 1941 

We are indebted to Dr E J Larson, Jamestown, North Dakota, Dr A C Baker, Fergus 
Falls, Xfinnesota, and their collcaguci, and to H J Larson, D. V. if , Fergus Falls, Afiiiinsota, 
for their cooperation 
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Blood counts showed an average of about 10,000 to 14,000 white blood 
cells , however, in classic cases a normal leukocyte count often was obtained 
The leukocyte counts ranged from 5,000 to 28,000 cells 

The cellular response in the spinal fluid resembled closely that which 
occurs in epidemic poliomyelitis and that which characterized epidemic en- 
cephalitis during the St Louis outbreak^'" In a few cases in which un- 
mistakable symptoms were present the spinal fluid was free from cells The 
highest count obtained was 695 cells, tlie average being 150 cells Poly- 
morphonuclear cells predominated at the onset, and lymphocytes predomi- 
nated in the later stages of tlie disease 

Sections of the brains of patients who died revealed typical lesions of 
encephalitis (figure 1) 



Fig 1 Perivascular and parenchymatous infiltration and degeneration in the pons of a 
patient who died (hematoxylin and eosin X lOS) 

The mannei of spread and the incidence of the disease were strikingly like 
tliose in epidemic poliomyelitis No age group appeared to be immune We 
saw patients of widely different ages, ranging from five weeks to 82 years 
Males, regardless of age, were more often stricken than females, as in epi- 
demic poliomyelitis, tlie total ratio of males to females being 3 to 1 No 
females less than five years of age were affected, whereas eight males two and 
a half years to five weeks of age contracted the disease There was, of 
course, no difference in exposure to mosquitoes of female and male babies 
Evidence of contact infection, as in encephalomyelitis m horses, was almost 
wholly lacking Not once did Ave encounter more than one instance of the 
disease m a family group Patients were observed w’ho gave histones of 
contact ivith horses, cattle, sheep or dogs which had symptoms or had died of 
encephalitis Mild t}pes of illness, associated often with sore throat, with or 
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Without fever, and severe headache, occurred commonly m one membei or 
more of the family at about the time an undoubted instance of the disease 
occurred, as well as generally within the epidemic zone We were impressed 
by the frequency with which instances of the disease occurred m remote 
regions, far from mam routes of travel In fact, most of the patients were 
brought to the hospitals from widely separated farms and gave no history of 
contact with the disease in human beings 

Bacteriologic and Serologic Studies 

On examination of smears of the sediment of centrifugated spinal fluid 
stained by Gram’s stain or by means of a special staining method® im- 
mediately after spinal puncture, the technicians and physicians at the James- 
town and Trinity Hospitals at Jamestown, North Dakota, found diplococci 
m 28 of 55 specimens in which search for organisms was made We have 
corroborated and extended these observations and have succeeded in isolating 
streptococci from the spinal fluid (cultured immediately) of patients who had 
acute forms of the disease (figures 2a, b, c and d) Examination of speci- 




, *> 

•* 


* 



Fig 2 Diplococci and streptococci m and from the cerebrospinal fluid of four (a, b, c 
and d) patients during the acute stage of epidemic encephalitis, and in and from the brain of a 
patient who died (<?,/,</ and Ii) , a, b and c, in the sediment of the cerebrospinal fluid, d, in 
pure culture in dextrose-brain broth , e, f and g, m degenerating ganglion cells and the inter- 
stitial tissue shown in figure 1 , and h, in a dextrose brain-broth culture of the emulsion of the 
brain, a, stained by a special method b, c, d and h, stained by Gram’s method, e, f and g, 
stained by a modification of Weigert’s method ® ( X 1000) 


mens of spinal fluid mailed to us, and reexamination after storage showed 
marked reduction in the cell count or complete autolysis of cells, and in no 
instance were organisms found or isolated 

It should be understood, of course, that the streptococci which have been 
isolated consistently in studies of poliomyelitis and encephalitis and referred 
to as such in this paper and in previous papers " occur in spinal fluid and 
lesions chiefly as diplococci or ovoids (figures 2a, b, c, e, f and ff), the former 
often resembling pneumococci, and in cultures as diplococci and diplococci 
coupled in chains (figures 2d and /i). 
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By the use of media containing brain substance, and by other special 
methods,^ stieptococci which had a specific affinity for the brains of animals 
m the experimental laboratory and othei specific properties were demonstrated 
or were isolated consistently fiom nasopharyngeal swabbings, from the 
stools, from the brain (one case, in which the outcome was fatal) , from the 
spinal fluid of patients, and often from the throats of well “contacts” and 
well “noncontacts ” On intracerebral inoculation of animals with highly 
diluted (1 to 10,000 to 1 to 100,000,000) cultures of the streptococcus ob- 
tained from each of the sources mentioned, the symptoms observed among 
patients — tremor, muscular spasm, nystagmus, ataxia, excitation, evidence 
of pain in the head and extremities, letliargy, circumcorneal congestion and 
subconjunctival hemorrhage, retrobulbar congestion and edema which often 
produced bulging eyes, cyanotic congestion of the mucous membrane of the 
tracliea and hemorrhagic edema of the lungs sometimes associated with 
bronchopneumonia (expressive of tlie respiratory infection in patients) — all 
have been reproduced The results in the aforementioned animals resembled 
closely those obtained in two monkeys, in rabbits, guinea-pigs and mice after 
inoculation of an emulsion, or filtrate of an emulsion, of the glycerolated 
brain obtained in one case in which the disease was fatal This is as 
should be expected, because the streptococcus was isolated from and demon- 
strated microscopically in the lesions of this patient’s brain, as in the brains 
of otlier patients dying of letliargic encephalitis ® and in the brains of horses 
tliat died of equine encephalomyelitis ® The glycerolated brain was sent to 
us by Dr E J Larson of Jamestown, North Dakota From the brains of 
animals that succumbed to the inoculation of cultures of the streptococcus, as 
well as from the brains of those receiving the emulsion or filtrates of cor- 
responding brain tissue (virus), tlie streptococcus usually was isolated in 
pure cultures Moderate to severe congestion and punctate hemorrhages 
of the brain, without clouding^ of tlie meninges, were found consistently m 
tliese animals In the early stages of tlie experimentally produced disease, 
as 111 the disease among patients, the cells m tlie spinal fluid were chiefly poly- 
morphonuclear, whereas, later, lymphocytes predominated Diplococci were 
readily demonstrable in stained smears during the early stages of the experi- 
mental disease, but not in the late stages 

The intracutaneous injection of the water-insoluble (euglobuhn) frac- 
tion of the serum of horses immunized with the streptococci isolated re- 
spectively from persons and horses ill witli this disease, and with tlie western 
type of virus of equine encephalomyelitis, has been uniformly followed by 
an immediate erythematous-edematous reaction which did not occur, or which 
occurred to a far less degree, at the sites of control injections This spe- 
cific reactivity to the intracutaneous injection of the encephalitis euglobulins 
peisisted for two to tliree weeks or longer among patients not treated with the 
serum, whereas among patients who received therapeutic intramuscular in- 
jections of the antistreptococcic sermn this reactivity of tlie skin disappeared 
or became less marked within a half hour to four hours, to recur to a milder 
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degree if injections of antiserum were discontinued In all patients tested 
it had disappeared completely after serum sickness This was true of human 
and equine streptococcic euglobuhns and the western type of “viral” 
euglobulm alike 

A specific precipitation reaction was consistently obtained between cleared 
extracts of nasopharyngeal swabbings and human and equine antistrepto- 
coccic sera and three commercial preparations of antiserum produced with 
the western strain of equine encephalomyelitis “virus ” Cutaneous and pre- 
cipitation tests with the antistreptococcic sera have been made previously, 
whereas those with the equine antiviral sera have not By means of the 
precipitation reaction encephalitic streptococcic antigen was consistently 
demonstrated m the serum of patients as well as in the serum of horses and 
other animals ill with symptoms of encephalitis and in the spinal fluid of 
patients during the acute stage of the disease 

The streptococci isolated from the nasopharynx, stools, brain and spinal 
fluid of patients, and from the brain of horses and other animals having 
encephalitis, or which had died from it, were agglutinated specifically by the 
human and equine antistreptococcic sera, by the equine encephalomyelitis 
antiviral serum (western type), and by the serum of patients convalescing 
from encephalitis 

The “encephalitic” type of streptococcus was isolated from the blood 
and nares of horses, from the brains of sheep, a dog, a hog, chickens, a goose, 
and a pheasant which were ill or had died with symptoms of encephalitis in 
the epidemic zone It was isolated from the brains of wild ducks which were 
ill and also from the brains and spinal fluid of fish dying m lakes, the water 
of which yielded the same streptococcus Moreover, streptococci having 
“encephalitic” properties were isolated consistently from flies and mosquitoes, 
from milk, from water of wells in regions in which the disease had occurred, 
and from the air of rooms occupied by persons or stalls occupied by horses 
ill with this disease 

Chick-mash medium, dextrose-brain broth, distilled water, and small glass 
tubes and bottles coated with mineral oil, and tubes with screened ends filled 
with oiled spun glass or oiled glass beads were exposed to outdoor air in dif- 
feient cities and in the country at ground levels, and at levels as high as 21 
stories of a building, at the front of an automobile that was being driven 
many hundreds of miles in wide areas of the epidemic zone, and at high 
levels, 1,000 feet or more, in an airplane that was flown by Dr J H Pratt 
and one of us (Caldwell) over the same routes as those tra\ersed with the 
automobile while samples at ground level m the epidemic zone had been ob- 
tained a few days previously The “ encephalitic” type of streptococcus was 
consistently isolated and “encephalitic” streptococcic and “viral” antigen 
w’ere demonstrated bv the precipitation reaction m most specimens obtained 
in stationary and mobile sampling at or near ground level, and the strepto- 
coccus was isolated m 60 of 94 cultures made from samples obtained during 
airplane flights of about 1,000 miles in the epidemic zone Control samples 
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of air obtained at ground levels outside the epidemic zone rarely yielded 
streptococci, and yielded streptococac antigen in only two of 14 samples 
Moreover, cultures and extracts, in solution of sodium chloride, of dust 
obtained from filters used in air-condihoning units consistently have yielded 
tlie “encephalitic” streptococcus and the “encephalitic” streptococcic and 
“viral” antigen in large amounts The details of these experiments and 
those on the relationship of the streptococci to the so-called virus will be pub- 
lished elsewhere. 


Treatment with Serum 

The treatment of patients with serum was started during the peak of the 
epidemic of encephalitis at the two hospitals in Jamestown, North Dakota 
Patients who had contracted the disease earlier in tlie epidemic at Jamestown, 
as well as those studied throughout the epidemic at Fergus Falls and other 
smaller outbreaks, who did not receive serum because of unavoidable circum- 
stances, served as controls for members of tlie serum-treated group There 
was no apparent difference m the matter of severity of illness, age, sex and 
other conditions between the serum-treated group and the nonserum- 
treated group Many of the patients received one or another of the sulfon- 
amide compounds, usually sulfapyndine or sulfatliiazole In accord with 
results of experimental studies,^’ ° there was little clinical or objective evi- 
dence tliat these drugs exerted beneficial action, either when they were ad- 
ministered alone or when they were given in conjunction with the serum 
(table 1) Only patients for whom a diagnosis could be made definitely by 


Table I 

Results of Treatment with Encephalitis Antistreptococcus Serum 


1 

Groups i 

Cases 

Average 
Duration 
of Fever 
Days 

Deaths 

Number 

Per Cent 

Patients not treated with serum who re- 





covered 

20 

10 9 



Patients treated with serum who recovered 

56 




Patients treated with serum soon after onset 





of symptoms — first or second day 

15 




Patients treated with sulfonamide compounds 





only 

5 

10 4 



Patients treated with serum only 

18 

67 



Patients treated with sulfonamide compounds 





and serum 

38 

79 



1 otal patients not treated with scrum 

27 


7 

26 

Total patients treated with serum 

70 


3 

4 3 


means of spinal puncture or the classic signs and symptoms of the disease 
recened serum treatment, and there was no selection of patients 

The results of treatment with serum appeared to be striking!} fa\orable, 
especially when treatment was started early in the course of the disease The 
effect was even more marked m relief of sucli sjmptoms as the distressing 
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headache (such relief often occuriing in a few hours), as well as relief of 
nausea and vomiting, than tlie effect on the duration of fever (table 1) and 
the temperature curves would indicate (figures 3, 4, 5 and 6) Not infre- 
quently headache completely subsided overnight, whereas the signs of the 
disease, such as rigid neck, still persisted 




Ftc -f Tciniitrjturt curve, pitlcut »i case 2 


♦ The arrows indicate die tune oi iiijectiun oi 17, 10. 10 and 5 ec oi the antislreptouKCUi 
strum, rcaptttiveb 
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Fig S Temperature curve, patient m case 3 

* The arrows indicate the time of injection of 10, 10, S and IS cc of the antistreptococcus 
serum, respectively 



Fig 6 Temperature curve, patient in case 4 

♦The arrows mdicatc tlic time of injection of 10 and 10 cc of tlie antistrtplococcus 
scrum, respectively 
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The dosage of the serum was changed m the latter part of the epidemic, 
and the change resulted m what was felt to be a more favorable response 
Patients treated earlier in the epidemic received 10 or 20 c c by intramuscular 
injection once or twice daily Later, because of the frequency with which 
reactions to cutaneous tests returned to positive, the dosage was changed to 
5 c c injected intramuscularly at four-hour intervals A secondary increase 
m temperature was prevented in this manner We noted not infrequently 
that when treatment with serum was discontinued, a secondary increase in 
temperature appeared, and for this reason we recommend that the treatment 
with serum be continued for at least one day after the temperature has re- 
turned to normal No untoward reactions followed the use of the serum, 
except for an occasional temporary increase in temperature as an immediate 
reaction Hives developed among most of the patients as a late reaction to 
the horse serum 

The antistreptococcic serum was produced in horses by the injection of 
streptococci that had been isolated during studies of encephalitis, the anti- 
genic specificity of the streptococci was maintained throughout the long 
period of immunization 

The following cases have been chosen to typify the extremes m age gioups 
attacked, as well as to emphasize the value of serum therapy when it is ad- 
ministered early, and also to present the variations m symptomatology and 
laboratory observations among patients ill with encephalitis 

Case Reports 

Case 1 (figure 3) A 48-year-oId farmer was admitted to the Jamestown Hos- 
pital complaining chiefly of severe headache, more severe than and unlike any he had 
experienced in the past Associated with the headache were persistent nausea and 
occasional vomiting These symptoms had been present for four days 

Examination revealed an acutely ill man whose face was flushed, whose con- 
junctivae were injected, whose throat was diffusely red and whose neck was rigid 
Spinal puncture on admission of the patient and examination of the cerebrospinal fluid 
revealed 37 cells with 15 per cent polymorphonuclear leukocytes per cubic millimetei 
Two days later spinal puncture and examination of the spinal fluid revealed 205 cells 
per cubic millimeter 

The patient’s course in the hospital declined progressively He became irratioiwl 
and comatose and died on the seventh day of his illness No serum was given 

Necropsy was carried out by Dr E J Larson, and the brain was sent to the 
Department of Patholog>' of the University of North Dakota, where the following re- 
port was made “The entire brain shows marked congestion of the meningeal vessels, 
especiiilly in the parietal region and over the cerebellum Some arachnoid roughening 
along the longitudinal sulcus Microscopic marked congestion of the vessels, peri- 
vasailar infiltration of Ijmpliocvtes, plasma cells and few polv morphonuclear cells in 
the brain stem and cerebrum ” 

Case 2 (figure 4) A farmer 61 vtars of age was admitted to the Jamestown 
Hospital on Dr G H Holt’s service This patient had beeome ill while he vva-» work- 
ing on a whe.it binder He came to Jamestown and was there found un- 
conscious on the street b> friends who brought him to the ho^pit.!! After regaining 
consciousness he eomplained chicflv of an inability to walk straight or, as he remarked, 
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“I can’t track right" The patient also complained of severe headache and nausea 
which also had begun on the day of his admission 

Examination levealed a very ataxic, well-developed and well-nourished man with 
a temperature of 103 4° F (39 6® C ) His face was flushed and the mucous mem- 
brane of the conjunctivae and soft palate was severely injected Results of neurologic 
examination, except for hypoactive knee jerks and a rigid neck, were negative 

Examination of the cerebrospinal fluid revealed 160 cells per cubic millimeter and 
diplococci in the stained sediment 

This patient received about 30 cc of serum in two injections and on the next 
morning was able to walk so much better and his headache was so greatly relieved 
that he thought himself well enough to return to his work He was kept in the hos- 
pital, however, until he had completely recovered, after he had received a total of 42 
c c of serum 

This case well exemplifies the value of the administration of the serum 
early in the treatment of encephalitis Reactions to cutaneous tests were 
positive for encephalitis on the day of the patient’s admission and were nega- 
tive the next morning after the patient had received serum 

Case 3 ifigw e 5) A 74 year old man was admitted to the Trinity Hospital on 
Dr F O Woodward’s service He complained of severe headache and fever with 
chills of SIX hours’ duration 

Examination revealed the classic signs of encephalitis temperature 1024® F 
(39 1® C ), model ately stiff neck, and congestion of the face and mucous membranes 
of the eyes and soft palate Five lymphocytes per cubic millimeter were found in the 
cerebrospinal fluid and the blood leukocyte count was 8,000 cells per cubic millimeter 

The headaclie and other symptoms disappeared overnight, after four injections 
of the serum, and the temperature receded rapidly to normal 

This case also demonstrates the value of early treatment with the serum 
of patients ill with encephalitis 

Case 4 {figw e d) An eight year old child was brought to the Trinity Hospital, 
complaining of headache witli nausea and vomiting of four days’ duration Dr E J 
Larson examined tlie child and made the diagnosis of encephalitis The reaction to 
the cutaneous test was positive Sixty-five cells per cubic millimeter were found in 
the cerebrospinal fluid Stained smears of the cerebrospinal fluid revealed diplococci 
The leukocyte count was 11,500 cells per cubic millimeter The symptoms rapidly 
subsided and the temperature receded to normal within 24 hours after two intra- 
muscular injections of the serum 

Case 5 A woman 23 years of age was admitted to the Trinity Hospital on Dr 
Holt’s service, complaining of generalized headache unrelieved by acetylsalicylic acid 
(aspirin) There was no complaint of nausea or vomiting 

Examination revealed a moderately ill woman, whose temperature was 103 4® F 
(39 6® C ) Results of the general examination were normal, except for definite in- 
jection of the nasopharynx and stiff neck, and those of neurologic examination were 
normal The reaction to tlie cutaneous test was positive The leukocyte count was 
11,500 cells per cubic millimeter Seventy-two polymorphonuclear cells were found 
in the cerebrospinal fluid Examination of the stained smear failed to demonstrate 
diplococci 

Serum therapy was started at once and on tlie third day the patient w'as able to 
lease the hospital, after having receised a total of 40 c c of the serum 
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Case 6 A farmei 63 years of age became suddenly ill with rightsided hemi- 
plegia one week before his admission to the hospital on July 24, 1941 Apparently 
he had been perfectly well before the onset of this illness 

Results of the examination, aside from hemiplegia and iigid neck, were normal 
The temperature was 102“ F (38 8“ C ) Encephalitis was suspected and spinal punc- 
ture revealed 400 cells per cubic millimeter of spinal fluid, of which IS per cent were 
polymorphonuclear leukocytes A stained smear of the sediment of the spinal fluid re- 
vealed a few COCCI The urine was normal and the leukocyte count was 17,200 

The encephalitis antistreptococcic serum was not available at this time and the 
patient died the next morning 

Necropsy was performed by Dr E J Larson and the pathologic report from 
the University of North Dakota follows 

“There is marked congestion of the meningeal vessels, with petechial hemorrhages 
in the medulla and base 

“Microscopic Brain stem, midbrain and cerebrum Congestion of the vessels, 
perivascular lymphocytes and polynuclear inflltiation, perivascular hemorrhages and 
petechial hemorrhages 

“Diagnosis — encephalitis ” 

This case is of interest in that organisms were found in the spinal fluid 
of this patient proved to have had encephalitis The patient was not seen 
by either of us 

In addition to the striking clinical improvement which followed injection 
of the serum, there was a shortened average duration of fever from 10 9 days 
to 7 2 days (table 1), a prompt recession m temperature, especially when the 
serum was administered in the early stages of the disease (figures 3 to 6), 
and a sixfold lowering of the mortality rate among members of the serum- 
treated group (4 3 per cent) over the rate among members of the control 
group (26 per cent, as seen in table 1) These results are favorably com- 
parable to the specific serum treatment of pneumonia and to results reported 
previously in the serum treatment of encephalitis ” 

In order to guard, in so far as possible, against recurrence and develop- 
ment of the so-called sequelae among persons recovering from this disease, 
sequelae which our studies have shown to be associated with the effects of 
neurotropic types of streptococci, it is suggested that all patients receive a 
series of injections of a detoxified vaccine prepared from strains of the strep- 
tococci freshly isolated during this epidemic This vaccine and the anti- 
serum are available for study * 


Conclusions 

On the basis of our studies we are forced to the coiidtision that en- 
cephalitis IS caused primarily by a specific t>pe of streptococcic infection, 
that the \irui> is related synergistically or phasally to the streptococcus iso- 
lated, and that the serum of horses immuni/cd with this streptococtiLs i> 

curatn e 

♦ LiU> Research Laboratories, Eh Ltlh ami Coini<an>. IncliaiJaixihc, Indiana 
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The presence of this particular type of streptococcus among persons and 
animals ill witli this disease, and in well “contacts” and “noncontacts,” and its 
wide prevalence m nature, including the outdoor air m the epidemic zone, are 
believed to be of great epidemiologic importance, and indicate that the disease 
may be air-borne 
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PSYCHOLOGIC ASPECTS OF HEART DISEASE^ 

By Edward D Hoedemaker, M D , F A C P , Seattle, Washington 

A review of the literature on heart disease in which psychologic factors 
are discussed constitutes an interesting experiment for the internist as well 
as for the psychiatrist, for not only is the internist likely to be bewildered by 
the psychiatric terminology and interpretations, but the psychiatrist feels 
equally confused on reading the papers m the field of internal medicine 

Articles by Paul White,^*- Reid,® Hirschboeck,^ Edwards and White,® 
and Fnedlander and Levine ® stress the sharp differentiation between organic 
heart disease and so-called “cardiac neurosis ” This is also the chief point 
made by Boas,^ Willius,® and Jukes ° Emphasis is placed by several wi iters 
on the importance of diagnosing the neurosis by exclusion of organic disease, 
whereas in no instance with the above is a psychologic disease assigned a 
major role in the etiology of coronary occlusion or the syndrome of angina 
pectoris 

Turning to the writings of psychiatrists and neurophysiologists theie 
should be little surprise to find that an attempt has been made to show a tiue 
relationship between psychic phenomena and certain types of heart symptoms, 
and that the nature of the role of psychic phenomena in the causation of 
organic heart disease is the subject of considerable psychiatric research at 
the present time William Menninger has reviewed the literature and 
offered a method of classification which we shall not give heie He empha- 
sized the importance of the psychiatric point of view in the study of organic 
diseases of the lieait Menninger suggested the following as possible steps 
in the production of some forms of heart disease first, an emotional disorder 
causing functional heart disorder, the disturbance continuing for a protracted 
period of time , second, the continued functional disorder giving rise to struc- 
tural changes in the form of organic heart disease Yaskm strongly main- 
tained the inadvisability of using psychic and somatic complaints as criteria 
for diagnosis He emphasized the fact that the sympathetic nervous system 
IS subject to emotional factors which affect the heart both directly and also 
indirectly through alteration of the epinephrine content of the blood, which 
in turn acts on the heart Soma Wicss,^® writing m 1932, discussed the 
effect of the so-called “emotional storms” on blood pressure and the periph- 
eral vascular bed WoIfe,“ in 1934, wrote of the intense repression with 
anxiety found in patients with “cardiac neurosis ” Katzenclbogen,^® in 
writing of somatic disorders of functional origin, pointed to the frequency of 
autopsies of patients who had coronary sclerosis without symptoms and also 
of those who had tjpical angina pectoris without coronary disease or disease 
of the s>mpathetic ner\ous sjstein Although he <lid not so state he strongly 
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implied that psychologic factors often play a major and deciding role in the 
production of angina pectoris Conner mentioned the important role of 
profound grief and prolonged anxiety as a cause of certain cardiac disorders 
Kerr, Gliebe and Dalton described the physical phenomena found in anxiety 
states These authors spoke of a “hyperventilation syndrome “ The chain 
of circumstances in this syndrome, according to them, was as follows the 
individual is faced with a problem to meet , he may face it squarely or attempt 
to Ignore it If an attempt is made to ignore it, it is the suppressed emotion 
associated with the conflict that directly stimulates the sympatlietic nervous 
system This stimulation occurs through the centers of the sympathetic 
nervous system in the cerebral cortex and the basal nuclei, reaching the heart 
in the rich plexus of sympathetic fibers arising both from the cervical ganglia 
and the upper five thoracic nerves Stimulation of tlie adrenal glands also 
occurs, which in turn probably stimulates the heart There is increase m 
respiratory rate and in ventilation, with carbon dioxide expelled from the 
blood stream and the tissues to the alveolar spaces There is retention of 
chlorides and phosphates in the blood, with alkalosis, and a resultant irri- 
tability of muscle tissue Others have attributed the symptoms to a con- 
striction of the coronary vessels supplying the heart with blood, due to over- 
stimulation of the sympathetic innervation of the heart, with a resultant 
asphyxia and myocardial damage Most authors emphasize the importance 
of careful psychiatric study of the patient, with relief from conflict as the 
primary immediate therapeutic goal Houston “ pointed out that the term 
“cardiac neurosis” indicated a profound learned reaction of the heart and 
Its blood supply, which he termed a “spasmogenic aptitude ” He suggested 
that the response of some individuals to early fears and “unpleasant efforts” 
produced a conditioned response to similar stimuli 

H B Day,^® writing on the "emotional causes of somatic disease,” stated 
that he believed that the physiological effects of emotion may, undei certain 
circumstances, become habitual and result in pathological structural change 
Deschamps and Brosse mentioned changes in the electrocardiogram 
which ordinarily would be interpreted as evidence of organic heart disease, 
produced, however, by intense concentration of attention as practiced by the 
Yogis in India Delius urged the use of the electrocardiogram to detect 
the transition between functional and organic heart disease He stated that 
there was a relationship between subjective pain and changes of rhythm He 
stated that many cases during the war diagnosed as “neurotic” might have 
been found to be organic with electrocardiographic examination He sug- 
gested use of the term “functional cardiac disorder” rather than neurosis 
in early cases, thereby recognizing the possibility of later structural change 
Dunbar reported three cases with results of therapy at the psychologic 
level She pointed out the growing tendency and need to give up onr at- 
tempt to differentiate sharply functional and organic heart disease This 
author also stressed that it is now possible to learn enough about a patient 
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SO that psychic components in illness can be shown in casual sequences to 
allow diagnoses to be made at the psychologic level, rather than by exclu- 
sion of organic disease Dr Dunbar reported three cases all helped through 
psychotherapy, by allowing the psychologic processes to come into conscious 
relationship with the symptoms Family history of heart disease as a pre- 
disposing factor also seemed important and was present m the cases quoted 
She strongly hinted that psychic and emotional factors played an important 
etiologic role and often hastened the development of invalidism and death 
Two cases are here reported, both having been studied from the psy- 
chiatric standpoint to a limited degree The cases are reported because of 
the rather close relationship between the symptomatology and the psychologic 
background In both cases there is history of long-standing so-called psy- 
chologic maladjustment, with symptoms which seem closely related and blend 
into a final “organic picture ” Physical examinations and electrocardio- 
graphic findings point in both cases to the existence of organic change in the 
heart If a long history of psychologic maladjustment, with the production 
of “tension,” is capable of producing first a change in the function of the 
coronary vessels and later a change in the structure of the vessels, it is possible 
that one of the types of psychologic processes involved is illustrated in these 
cases They are further reported because of their rather remarkable re- 
sponse to treatment at the psychologic level so far as relief of symptoms is 
concerned 

Case Reports 

Case 1 E S , aged 45, married, was referred to us March 17, 1937 His chief 
complaint was “heart trouble and crying spells ” Family history revealed that the 
father died at 62 of “acute indigestion and heart failure” The patient was well until 
June 8, 1936, when he was seized with severe “pain over the heart” with a smothering 
sensation, a sense of pressure in the chest, and pain down the left arm These symp- 
toms were associated with a feeling of impending death and marked fear The 
attack passed away in a few hours with morphine and rest Two days later a second 
and more severe attack of a similar nature occurred and a diagnosis of coronary 
thrombosis was made by the attending physician The patient remained m bed for 
a period of about eight weeks, during which time an electrocardiogram was done 
(figure 1) In this period of bed rest there were attacks of crying, depression, irri- 
tability and restlessness, with pain over the heart The crying seemed to be without 
motivation, and suicidal thoughts came to him There then followed a period .it 
home during which he was mildly active physically He was irritable toward his 
wife, was depressed, and suffered with pain o\er the hcait and crying spells In 
February 1937, he \isited his brother in Calilornia, remaining tliere one month For 
the first 10 days of the \isit he was moderately free of symptoms and experienced a 
lessening of tension .ind a feeling of liopciulness The pain returned during the 
second week of his stay, and he consulted a cardiologist who advised him to consult 
a psychiatrist on his return home He was referred for exainimition and treatment 
March 17, 1937 

At die first interview the p.iticnt seemed cheeiful on entering die oflice, but as 
soon as the door w.is closeii he broke into convulsive sobbing winch l.mted tor nearly an 
hour. He was occasionally able- to inter-jperse his crying with st.ilements of his hope- 
less financial situalion and proiound dcprc'-sion He was seen regularly liieicafier 
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over a peuod of two oi tliree months, theie was steady improvement of symptoms witii 
complete cessation of tliem by June 1937 Most of tlie matei lal discussed in the early 
interviews had to do witli his pi ogi essively developing financial failure during the 
pieceding two or three years This had meant evading more and more tliose to whom 
he was indebted so tliat m the few months before tlie acute onset of his symptoms he 
had experienced intense remorse on looking over debts, especially those debts to 
personal friends He had been avoiding his creditors on the street and was urged sys- 
tematically to interview them and explain his financial status For the most part 
however, he was urged to talk freely and as he pleased in the interviews It is interest- 
ing that he reported relief within a week from the acute pain, smothering sensation, 
crying and depression, and had returned to work with plans for the future Within 
this period, furtliermore, he could use his visits more calmly to discuss the earlier parts 
of his life How mudi his financial problems entered into his illness as a precipitating 
factor IS illustrated by the fact tliat he had developed a dread of looking over his debts 
because of the agitation that act produced The acute onset, furthermore, came while 
he was so engaged 

Psychiatric study over the subsequent two or three montlis revealed a long history 
of marked inferiority reactions during childhood and adolescence in the form of shy- 
ness, evasion of athletic competition, sensitiveness, masturbation with its attendant 
feelings of guilt, and the development of a proud haughty manner He recalled 
witnessing arguments between his fatlier and mother as early as the age of four, at 
which time pain over tlie heart with a sense of smothering occurred He recalled at 
the age of nine phantasies of killing his father after such arguments He reported 
two dreams of his mother being abandoned and being in need of him He admitted 
tliat his wife was not tlie one witli whom he was originally in love and recognized a 
greater need for his mother than for his wife There was a period of self-inflicted 
isolation through adolescence to keep him away from "tough gangs" in his neighbor- 
hood, his fear of them being associated with “pain over the heart ” The childhood 
masturbation continued into early adult life until his marriage He reported intense 
feeling of guilt, witli depression, lasting a day or two on several occasions following 
masturbation, this feeling of depression was accompanied by pain over the heart and 
down the left arm and a smothering sensation in the chest The memories of the 
above combination of symptoms were clear to the patient, and care was exercised by 
the examiner not to suggest their presence 

He returned to work during the first week of treatment and after three weeks was 
woiking steadily full time He has since remained continuously at work Only with 
the nearly fatal illness of his older son did he experience pain in the region of the 
heart Financially he was unable to have more tlian limited treatment and certainly 
not long psychiatric study A total of 15 one hour visits was made, most of tliem 
witliin tlie first two months In that time sufficient material was brought into relation- 
ship with consciousness to allow him to make a fairly good adjustment He is cheerful, 
free of pain, and working steadily Electrocardiographic studies are shown (see 
figures 1, 2 and 3), all of them witli evidence of myocardial damage and interpreted 
as probably indicating a previous cardiac infarction Clinical examinations supported 
these findings 

Although psychiatric study is incomplete and does not reveal the entire structure 
of the neurosis, sufficient information was obtained to indicate a psychologic process 
centered in the Oedipus situation with considerable persistent need for the mother 
and hostility toward tlie father Marked inferiority reactions haie continued from 
childliood to the present time with repression of attendant feelings of guilt Cardiac 
pain, suffocation, fear and depression are traceable to the age of four Attempts at 
compensation have produced a proud, haughty “extravert" type of behavior maintained 
for long periods of time, breaking doiin under stresses such as economic failure. 
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critical illness in the family, etc There is laboratoiy and clinical evidence of organic 
heart involvement with relief obtained at the psychologic level 

Case 2 C R M , 45, married, was first seen June 27, 1939 At the time of the 
first examination his complaints were that he was depressed, had little interest in work 
and had feelings of fear, insecurity and of being different from other people He 
also complained of pain and a smothering sensation in the chest The pain passed into 
the left arm He stated that the above group of symptoms always occuired when his 


1 



LKAD II 



tCAOlll 



(.CAP IV 


Flo 1 CasL 1 EKC. 7-2-36 Rhythm regular Rate 60 T-wavea sharply inverted. 
Leads II and III Upriglit Lead I Inverted Lead III QRS Left axis deviation, slight 
aberration Conclusioiw T-\\a\e ehanges suggestive of previous posterior cardiac iniarctioii 


wife was visiting out of town, leaving him at home alone She was then out of town 
At tins interview the patient told the examiner that he would not need care over an 
extended period of tune beeaiusc his wife would soon return from her visit and he oc- 
necied his symptoms to disappe.ir at that tunc He volunteered the information that 
these same svinptoms came whenever he was left at home for more than a day, but that 
he had been* ashamed to ask a doctor about his fear and depression because he tcit 
that iie must be a “coward” to be afraid Until this time, therefore, he had complained 
to his doctor only about the -mothering '.en-ation and the p un m the arm and chest 
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He was seen twice within a few clays and related the following history He was 
bom in lowd His fatlier and mother had quarrelled violently from the period of his 
earliest memories They separated when he was IS, at which time he was left to shift 
for himself He recalled being greatly upset during these disputes and experiencing 
feelings of rage, fear, depression and a smotlienng sensation m the chest He de- 
scribed this as a “tightening” that would last for a day or two after the quarrel had 
subsided Fear of being alone was present as early as the age of 10 He associated 





LCAO III 



t.C40 IV 

Fig 2 Case 1 EKG, 9-8-36 Since tracing 7-2-36 III is less inverted T- is now 
flat T, IS now flattened Conclusions Changes suggest healing posterior cardiac infarction 

the rage and anger with his feeling toward his father during the arguments He was 
left alone when 15, and there then followed years of hard work, lonely wandering and 
poverty m a battle for economic security that had been uphill until recently From 
time to time until his marriage he experienced short periods of a day or two of de- 
piesston, fear of something impending and smothering m the chest His marriage 
brought him his fiist feeling of being wanted by someone He could recall no similar 
feeling w’hile Iniiig with his parents Since his marriage he had been free of symp- 
toms, except when his wife was visiting out of town During her absence depre>sioii. 
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fedi, loneliness and a tightening, smotheiing feeling in the chest w'eie piesent Be- 
ginning tliree yeais previously the above symptoms included pain ovei the heait 
This pain varied fiom a dull ache to a seveie piercing pain which passed into the 
'left arm He consulted a physician at the onset of the pain and an electrocardiogram 
was done (figure 4) A diagnosis was made then of coronary artery occlusion He 
reported being free of pain and of his other symptoms, except during the occasional 
absences of his wife 
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I'ltj 3 Cast 1 LKG. 9-2-J-37 Kau 6{> Rh^tliin rLgiil ir 1. now upright Ij 
(iiphaiiic QRS Slight aberration Conclu-.ions Changes suggest healing or Iiialed posterior 
cardiac nitarelioii 


Therapy consisted onl> m assuring him that his fear and an\iet\ piohahly were 
related to eirher fears ot being abindoiied ami tint he* -bowed no evideiiee* ot being a 
coward 'ihc patient reporleil b> telefihune on August 25. 1939. tint he h »1 not re- 
turned for treatment be'callse he hid lelt well siiiee his last eisit and in isinueh as hi' 
wile had returned trym her trip a tew da>s later he had remained well 

\ithou"h inure complete ps\ebiatnc stmU was not possible, the* pilient was eon- 
\ineed ot a^elose re! itioiiship between his ehtldi'ood e\perieiiees ind In. present eon- 
htion 'Ih»'> see'iit' e\idtn' ih»t deep re'entn eiii eMsteil tow nl }n> t ither that 
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his cliildhood aftorded him little love and security, and that at an early age he was 
forced into adult reality situations witliout suffiaent preparation In his own opinion 
his wife fulfills the obligations both of wife and mother to him It seems reasonable, 
therefore, to assume that his symptoms repiesent his childhood and lifelong reaction 
to abandonment 


Lead 1 


Lc d II 




Lull III 




Fig a C«fc 2 EKG. 2-23-39 Sinus rhj^ni /3 QRS slurred ^ tude 

QRS duration OS second T. is diphasic T:, and T, are inverted Q, is f ,1?'” r “'”<fro„arv 
Conclusions These findings indicate injocardial damage, probablj a result ot core i 
vascular disease, and suggest the possibility of posterior cardiac uitarction 


DlbCUSSIOX 

In both cases there is a history of long-standing symptom complexes 
which follow a pattern rather accurately from early hfe to the pre'sen 
Somatic symptoms of pam m the chest and down the left arm, together wit t 
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a smothering feeling in the chest, were present in Case 1 from the age of 
four In Case 2 pain over the heart did not occur until the age of 42 , how- 
ever, smothering and a “tight” feeling m the chest, fear, loneliness and 
depression came during and following quarrels between the parents, at which 
times he also felt rage toward the father The patient gave the age of eight 
as the approximate time when the symptoms first appeared The threatened 
dissolution of the home seemed sufficient to precipitate the symptom complex 
When pain over the heart and in the left arm joined the syndrome many 
years later, being alone, even though there was no threat of being abandoned, 
brought on the symptoms The probable structure of the neurosis m each 
patient was based on the Oedipus situation with repressed rage against the 
father and longing and need for the mother The quarreling of the parents 
seemed in each case to be a tiireat of abandonment, actually occurring in Case 
2 and nearly so in Case 1 Heart pain, smothering sensations, fear and cry- 
ing were recalled by the first patient, associated with the quarreling between 
the parents and carried into fantasies of abandonment by them Thoughts 
of killing the father were present in Case 1 , and in Case 2 there was intense 
anger toward the father In Case 2 attacks were always precipitated by 
absence of the wife from home for more than a day 

Electrocardiographic examination in each case showed coronary disease 
No definite conclusions can be drawn as to the interrelationship between the 
neuroses present and the cardiac disease Both neurosis and cardiac infarc- 
tion can be diagnosed to the satisfaction of both internist and psychiatrist in 
each case Treatment at the purely somatic level failed to give relief in Case 
1 Rest 111 bed aggravated the symptoms, and lelief occurred only by 
bringing some of the conflict into relationship with consciousness This 
type of therapy produced relief from both “somatic” and “psychologic” 
bjniptoms 

It IS suggested that psychologic conflict of the above discussed type may 
create a flow of nervous energy to the vasoconstnctoi mechanism of the 
coronary vascular bed o\ei a long period of time and greater in volume than 
IS found in individuals without such conflict That secondary changes of an 
organic nature may take place m these vessels must be considered Such a 
process la, however, difficult to prove 

Summary 

The ease histories of two patients, each with a neurosis dating from 
childhood and aa^ociated later with coronary disease and eardiac infarction, 
are preaeiited Ihe structure of the neurosis m each case eentered about 
the Oedipua situation. Treatment at llie p-ivchologic level gave relief Cor- 
onarv disease is prommeiU among thoae whose psjchosomatic relationships 
reipiire further studv 'ihe above ease^ are offered a> e.\ainples of one i>pe 
of neurotie’ eonflut wlncJi may be involved It is felt tliat terminology 
should be tree<l of terms shar[)lv delimiting the organic from the psvchologic 
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Study of “cardiac” patients at the psychologic level should piove fruitful, 
both for gi eater knowledge of psychosomatic relationships and for the more 
intelligent treatment of the patient 

The author wishes to thank Drs Robert King and Austin Friend for interpretations of 
electrocardiograms and various suggestions as to terminology 
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SPONTANEOUS HEMOPNEUMOTHORAX : REPORT 
OF THREE CASES AND REVIEW 
OF LITERATURE 

By Homer C Hartzell, M D , Cleveland, Ohio 
Introduction 

Spontaneous idiopathic hemopneumothorax is an unusual clinical con- 
dition which develops when bleeding occurs into the pleural cavity during the 
course of a spontaneous pneumothorax 

Three patients presenting this condition have been observed at Cleveland 
City Hospital during the last 10 years The fiist two were observed on the 
medical wards within the last two years The third was discoveied as the 
result of a survey of cases of pneumothorax and of hemothorax observed 
at City Hospital during the years 1930-1940, excluding those cases in 
which active tuberculosis was known to be present 

Case Reports 

Case 1 The first patient was a 26 year old machinist w'ho had no history of 
previous serious illness One week prior to admission to the hospital he was seized, 
upon arising from bed, uith a sharp stabbing pain m the left chest which radiated to the 
lelt shoulder and then graduall> spread to the right chest He attempted to woik 
but w.is lorctd to return home aftei two hours The following morning while walk- 
ing to the bathroom the patient fainted On recovei ing consciousness he had .i 
profuse sweat, and Ins family noticed that he seemed unusually pale The pain ni 
the chest subsided within two da\s, but he developed progressive weakness, dyspnea on 
LNortion, and low grade fever He also had a cough occasionally productive of small 
amounts of vellow’ sputum Slight blood streaking had occurred on one occasion 

On admissiou the patient did not appear acutelj ill, but his temperature was 38 2® 

C , he was dvspneic ind appeared pale Significant physical findings were confined 
to the chtst A lespirator) lag and abnormal fullness of the interspaces were noted on 
the left Ihcre were dullntss, diminished tactile fremitus, and absent breath sounds 
below the level ot the tilth interspace antenorlv and the third interspace posteriorb 
\bove this are i the percussion note was tviiipanitic, and a few moist rales were lie.ird 
at the lett ipe\ I he heart was displaced to the right Diagnostic aspiration re- 
vealed the prc'enee oi gross blood in the left pleural eavity 'Ihe red count on 
admisstoii w i:, kWtkOOO, lienioglobiii 55 per cent, and white count 13,500 Rleediiig 
ami elotling times and the capillarj resistance lest gave results within normal limits 
V di ignosis ot lell heiiuipiieuinothor i\ was m ide 

A rowiitgeiiogr nil ot the chest t »keii on the dav oi .idmission showed a dense 
siiulow «>eeup>ing the ‘ower halt ut the left lung field, with a fluul level overlving 
the fourili rib interioriv Above this level t pneumolhor.tx was preaiit hour daVs 
lolloWiag sdini'sKm tluoro'cop, reve,de»l that the tlmd hid n leii to the level lil the 
clavicle. I tie fsUiem '.t tin-, time w ts m^cT.-iieb dvspiieic, bt/ the iiiedtastiital dis- 
pHceiilei.t w 's I'ot -natcii lit to enis-. eirculatorv etiib irrassiiierit Iherapenttc aspir.i- 
t u'» viehii'd 1 S^'O e'c o! 1 bx 5 v tth a count ol { f,nr hundred cnbie 

‘‘Ke,.lV‘d 1* r 1 I e' J*r loti 

too 
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centimeters of an were mtioduced Following this aspiration, the fluid was still at 
the level of tlie eighth rib posteriorly The fluid was negative for pyogenic organisms, 
tubercle bacilli, and tumor cells Sputum examination was likewise negative for 
tubei cle bacilli 

A second aspiration done two dajs after tlie first yielded 1800 cc of fluid with 
a led cell count of 540,000 Two hundred cubic centimeters of air were injected 
The fluid withdrawn failed to coagulate after two hours A second roentgenogram 
taken at this time showed only a small amount of fluid at the left base There was 
still a 50 per cent collapse of tlie left lung, and no evidence of parenchymal infiltra- 
tion was present 

At a third tlierapeutic aspiration seven days after the first, 900 c c of shghth 
bloody fluid were removed A chest roentgenogi am at this tune showed a small 
amount of fluid in the left costophrenic sinus and a residual pneumothorax at the left 
base The lung fields were clear On discharge nine days later, or 19 days after his 
admission to the hospital, the patient felt well, his temperature was normal, and his 
red cell count and hemoglobin had risen to 5,470,000 and 14 6 grams respectively 

A roentgenogram taken five ^^eeks following his dischaige showed complete re- 
expansion of the left lung, a clear costophrenic sinus, and normal lung fields Since 
this time the patient has worked steadily and has felt well, but he still notices occasional 
twinges of pain in the left lower chest on deep respiration or during activity in- 
volving the musculature of the chest wall 

Case 2 This patient, a 17 year old white boy, was first admitted to Cleveland City 
Hospital on January 11, 1940, complaining of severe pleuritic pain in the right chest 
of three days’ duration A loentgenogram of the cliest taken the day before admis- 
sion revealed a pneumothorax on the right side with about 15 per cent collapse of the 
lung There was no fluid present, and no emphysematous bullae were seen The 
lung fields showed no abnormalities The pleuritic pain subsided widi rest in Led 
and the patient was discharged 11 dajs following admission A roentgenogram of 
the chest taken one montli later showed that the right lung had completely reexpanded 
The patient was readmitted on October 18, 1940 Since his discharge he had 
felt well, but several attacks of “gurgling” m his right chest, associated witli mild 
dyspnea, had occurred, each lasting several days Three days before admission he 
developed moderate pain in his lower left chest and mild dyspnea Both became pro- 
gressively ^^orse On admission the patient appeared undernourished and ill The 
pain and dyspnea were of moderate severity His temperature was 37 7“ C , pulse 110, 
lespirations 24, and blood pressure 120 mm Hg s\stolic and 80 mm diastolic The 
expansion of the left chest was limited The percussion note was luperresonaiit 
laterally and anteriorly on the left, and dull at the left base The breath sounds were 
diminished in tlie upper lett chest and absent at the base No rales were heard "Ihe 
heart was displaced slightly to the right The patient's hemoglobin w'as 12 grains red 
cell count 4,700,000, and white cell count 25,250 

A clinical diagnosis w'as made of spontaneous pneumothorax with eftus on, prob- 
ably spontaneous hemopneumothorax This was confirmed by fluoroscopy 

Diagnostic aspiiation revealed the presence of gross blood having a retl cell 
count of 3 57 million A roentgenogram of the chest taken the lollowing niorning 
show’ed a spontaneous hydiopneumothorax on tlie left with about 25 per cent collapse 
of the lung The apex was adherent and the apical pleura thickened A fluid level 
was present at the eighth rib posteriorly The mediastinum was not displaced 
Intrapleural pressures varied between minus two and minus 10 centimeters oi water 
Subsequent fluoroscopy and examination showed no evidence ot further bleeding 
Removal of the blood was delayed Nine days tollowing admission thor leentesis 
yielded 650 cc of blood having a red cell count of 1,000,000 Four days later a 
second thoracentesis yielded 1000 cc ot sanguineous fluid having a red cell count ot 
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150,000 Two weeks after admission the lung had entiiely leexpanded, but the 
left diaplnagm was slightly higher than the light, and the left costophrenic sinus was 
obscured A roentgenogram one week later showed complete clearing of the left 
costophrenic sinus The patient was discliarged on Novembei 10, 1940, 23 days 
following admission 

Case 3 The patient, a 21 year old truck driver, was admitted to Cleveland 
City Hospital January 4, 1935 For two weeks prior to admission he had a cold and 
cough, and on one occasion expectorated about one ounce of blood The night befoie 
admission he had a slight pain in his left chest and felt weak and duzy On arising 
from bed at 11 am on the morning of admission, he developed seveie pain m his 
left chest, and a shaking chill Following this he noticed a hacking cough, and breath- 
ing was painful 

His temperature on admission was 38“ C He appeared acutely ill and was 
breathing rapidly and painfully Examination revealed splinting of the left side of 
the chest, dullness to percussion at the left base, with vocal fremitus diminished below 
the nipple line An area of tubular breath sounds was present at the upper level of 
this aiea in the anterior and posterior axillary lines The mediastinum was displaced 
to the right, as indicated by the position of tlie heart The red cell count on admission 
w'as 3,770,000, hemoglobin 80 per cent and white cell count 19,500 

The clinical diagnosis w'as spontaneous pneumothorax on the left with an 
associated effusion 

A roentgenogram of the chest taken three days after admission showed a partial 
pneumothorax on the left, with a dense shadow having a shaiply demarcated uppei 
bolder occupying the lower tw'O-thirds of the left lung field The mediastinum was 
displaced to the right Thpracentesis was done, and 200 cc of gross blood were 
removed from the left pleural cavity A tuberculin test done with 1 1000 dilution 
of old tuberculin was positive 

The patient show'cd gradual symptomatic improvement, and no attempt was made 
to remo\e the large qyantity of blood w'hich remained He was discharged January 
22, 1935, 18 days following his admission A chest film taken two weeks after his 
discharge showed complete reexpansion of the left lung, a small amount of fluid still 
remaining m the left costophrenic sinus, but no evidence of infiltration of the lung 
fields There w-ere large calcified nodes present in both hilum regions Thiee 
months later a roentgenogram of the chest showed the left costophrenic sinus to be 
entirelj clear .ind the lungs to be normal 

The patient was reeentlj examined again, after a lapse of six years In the 
interim he had felt well and had worked steadily as a truck driver A recent chest 
film showed no evidence of retraction of the left chest or of pleuial thickening The 
left costophrenic sinus was clear, and there was no eeidenee of pareiichyni.itous in- 
filtration of the lung fields 

The following discussion concerns onl> those cases of heinopneuinothorax 
without apparent cause, and consetjuently excludes those cases following 
irauina and those associated with recognized active tuberculosis .uid inalig- 
nanev, in which a cause lor the bleeding is evident A distinction i*. also 
drawn between true e\ira\a>ation of blood into the pleural space and those 
conditions wrongly termed heniopneuniothorax in which the efTusion is 
merely blood-tinged 

Hii*roitic\r, 

Two articles ippearing together in the T ran -.actions of the CImital 
Sectet. of London for are* so complete that little of criici.il niiportaiiee 
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has been said since Pitt,^ the first of the two authors, comments that 
“hemopneumothorax is an extremely rare lesion, there is no reference to it 
m the Index-Catalogue of the United States Library, nor is it discussed in 
any of the standard treatises on medicine in either English, French, or Ger- 
man ” He presents the case of a boy 18 years old, in whom the sudden 
onset of pain in the right shoulder and chest was followed by the develop- 
ment of signs of pneumothorax with effusion on the right side associated 
with profound shock Insertion of a Southey tube in the right axilla 
resulted in the discharge of both blood and air, but despite this treatment 
the patient died “At the inspection about eight pints of fluid blood, and 
enough clot to fill the hands three times, together with a considerable 
amount of air under gieat tension, were found to occupy the right pleura 
The right lung was tightly compressed, and the left base slightly so pos- 
teriorly The lungs were absolutely healthy, with the exception of a small 
projecting emphysematous bulla, about half an inch across, near the right 
apex, the wall of which was imperfect, and attached to this was a fibrous 
band, of the thickness of a knitting needle, which had been torn across The 
blood may have come from a vessel m this adhesion, but no aneurysmal 
pouch or obviously patent vessel could be seen ” 

Rolleston “ presented the chief clinical variant of the condition, namely, 
hemopneumothorax with abdominal symptoms so severe as to simulate 
an acute abdominal catastrophe His patient, a man 21 years old, was sud- 
denly seized with intense pain in the right side of his abdomen, radiating 
to his right shoulder and to the umbilicus On admission to the hospital 
he was in a state of collapse and was considered to have generalized peri- 
tonitis following perforation of a duodenal ulcer Laparotomy was avoided 
only because death seemed imminent Two days later the patient was 
somewhat improved, there were signs of pneumothorax on the right side, 
and insertion of a trocar revealed the presence of air and blood in the right 
pleuial cavity The patient died rather suddenly five days later At 
autopsy 60 ounces of dark fluid blood together with a few ounces of clotted 
blood were present in the right pleural cavity There were no pleural ad- 
hesions noi lung disease, nor was a source of bleeding evident A similar 
lack of significant autopsy findings is noted by later observers 

Incidence 

Spontaneous hemopneumiithorax is an uncommon condition Frey,"' 
m a review of the literature in 1935, was able to disco\er only 13 reported 
cases Of these, only 10 w^re truly spontaneous The remaining three 
were associated with recognized tuberculosis, one of the three in association 
with aitificial pneumothorax 1 Since that time many additional cases ha\e 
been leported The laigest seues published to date is that of Loiiria/ who 
leported fi\e eases > 

In compiling cases reportf'd in the literature, only those reports were 
included w'hich were examinca personallj, and onl> those in which iiibercu- 
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losis could be excluded satisfactorily as the cause of the condition Within 
these limits we have discovered reports of 40 cases in the literature, which, 
with the addition of the three cases observed at Cleveland City Hospital, 
makes a total of 43 cases 

Examination of these 43 cases reveals a striking constancy in the age 
and sex incidence of the idiopathic lesion With the single exception of a 
case reported by Hopkins,^ all the patients observed have been men Unless 
due to the gi eater activity of men as compared to women, the explanation 
for this is obscure 

The age incidence of the lesion is equally constant The age of the 
patient is indicated in 41 of the 43 cases Of these, 36, or all but five, oc- 
curred in pel sons between the ages of 20 and 40 years Three of the 
five remaining cases occurred in peisons 15 to 20 years old, and the two 
others m persons between the ages of 40 and 45 years 

The lesion involved the left side of the chest slightly more fiequently 
than the light, 24 of the 43 cases involved the left side, and 19 cases in- 
volved the right side This difference is probably not significant Of the 

14 fatal cases, nine occuried on the right side and five on the left 

Pathogenesis 

The present concept of the origin of benign spontaneous pneumothoiax 

15 that It results from the lupture of a valve vesicle situated on oi near the 
pleural suiface These vesicles are rarely found in routine autopsies, ac- 
cording to Kjaergaaid,” they occurred approximately once in 350 autopsies 
m Ins material Their morphology has been studied by Fisdiei and by 
Uajashi ' They aie thm- walled structuies which may occur either as a 
sequel to the cicatrization of healed tuberculosis or as manifestations of 
localized emphjsema The> communicate with neighboring bionchioles by 
means of a valve-like mecliamsm which permits the easy entrance of air but 
hinders its exit llie \ahe may consist of deformed ati opine lung tissue 
or ma\ he due to bronehiolar constriction resulting from localized nifiam- 
inator) proceN^se^ Because of this valvular action, the ve&icle gradiiallv be- 
comes* inflated and dilated and may rupture either as a result of exertion or 
during the eollr^e of normal respirator) mo\ements Vesicles have hecii 
ohser\etI at the autop'.y table m some fatal ease', of spontaneous pneumo- 
thorax and hate been demonstrated radiologicall) in the living subject b) 
Gortlon ** ami other*. 

Other cxplanationj. ot sjxjnuneous pneiimothor.ix are not wanting 
Kirslnier'' has a'.'.erted that uhopathic pneumothorax ma\ be the lesult of «i 
eongciutal pleiira! defect and that pleural bki>a are formed as a m.mifestation 
of a primaril) weakened pleura naiumaii ' ' has obsereed pneumothorax 
m two of >even causes of spoiuaneou-' niediastt.ial eniph\sem.i and thinks that 
It Is due to rupture through the thia inedtasfnal w ill ]jernmting the caenpe 
at air into the* pleural caett;. Kn-iunet, in a later article, “ advanu.s the 
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explanation that pneumothorax may be due to the ruptuie of pleural bullae 
formed secondary to a localized interstitial subpleural emphysema resulting 
from the rupture of an aheolus oi terminal bronchiole with the escape of 
air into the interstitial tissues 

Evidences that ruptured bullae are significant m the causation of hemo- 
pneumothorax are, first, their frequent occurrence m autopsied cases of 
hemopneumotliorax , second, the roentgenologic demonstration of bullae in 
non-fatal cases , and third, the successive occurrence of spontaneous pneumo- 
thorax and hemopneumothorax in the same patient The autopsy findings in 
cases of hemopneumothorax are given below Undoubted bullae have been 
demonstiated roentgenologically m at least two cases of spontaneous hemo- 
pneumothorax, those of Castex and Mazzei,^" "and of Troisier, Bariety, and 
Dugas 

The second of the Cleveland City Hospital cases represents one in which 
a spontaneous pneumothorax was followed within the year by spontaneous 
hemopneumotliorax on tlie contralateral side Rist repoi ted the case of a 
young Chinese student in whom a spontaneous pneumothorax of the idio- 
pathic variety associated with a small amount of hemorrhagic fluid was 
followed almost two years later b}' a spontaneous pneumothorax on the same 
side RosseU’ has desciibed an autopsied case of massive idiopathic 
hemopneumothoiax whicli was suddenly fatal owing to the development of 
contralateral pneumothorax five days later In the case reported by Palmer 
and Taft,^® spontaneous pneumothorax was preceded by two years by the 
development of a contralateral hemothorax of unknown etiology 

Autopsy Findings in 14 Cases or Fatal Hemopneumothor-vx 

The autopsy findings m 14 published cases of fatal hemopneumothorax 
are as follows 

1 Pitt ^ discovered a ruptured emphysematous bulla at the apex of the 
involved lung, to which w as attached a torn adhesion He suggested that the 
bleeding may have come from a vessel in the adhesion A patent -vessel was 
not seen 

2 Rolleston ■ found no lung disease, pleural adhesions, or source of 
bleeding 

3 Fischer’s case presented bilateral areas of localized einphjsema and 
scarring due to healed pulmonary tuberculosis at both apices On the side 
of the hemopneumothorax there W'as observed a large \esicle co\ered with 
coagulated blood, from which fresh blood oozed on pressure 

4 Kiaer’s patient,^* as summarized by Perry.*® showed no significant 
pathologic change either in the lung or on the pleural surface 

5 Housden and Piggot’s case’® repealed a small puckered tuberculoui. 
scar at the apex of the m\olved lung, multiple discrete and coaluscent 
empln sematous bullae, and also two tom apical adheslon^ No source of 
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bleeding or site of rupture of the lung was found, but the authors felt that 
the abnormalities found probably explained both the escape of air and the 
bleeding 

6 Davidson’s first case disclosed contralateral adhesions and a small 
tuberculous scar On the side of the hemorrhage, however, no lesions were 
found, nor was the source of the bleeding identified 

7 In the second case of Davidson delicate vascularized adhesions were 
present associated with a chronic bronchopneumonia It was assumed that 
these were the source of the escaping blood 

8 Rossel’s case was one of hemopneumothorax with death due to the 
development of contralateral pneumothorax five days later On the side of 
the bleeding, a pea-sized thick-walled umbilicated bulla was found within an 
area of tissue induration, but the site of escape of blood and air was not 
determined On the contralateral side, a ruptured subpleural bulla was 
found 

9 Tait and Wakeley-- report an autopsied case showing, on the side 
of the bleeding, a series of about 12 bullae in and near the apex, ranging, 
when distended, up to the size of a small cherry One of these had per- 
forated, and the aperture was filled with recent blood 

10 Jones and Gilbert found m their case an emphysematous cavity 1 
cm m diameter at the apex of the involved lung, but no communication be- 
tween this cavity and the pleural space, no adhesions, and no source of bleed- 
ing were observed Organizing fibrin masses were present, which constricted 
the mediastinum and which were presumed to have caused death from cir- 
culatory obstruction 

1 1 Louria’s case ‘ showed a ruptured emphysematous bleb in the intei - 
lobar bulcub of the homolateral lung, without evidence of a source of bleeding 
1 he contralateral lung showed healed tuberculosis, a few adhesions, and 
emphysematous blebs 

12 The autops> on Perry's case revealed on the side of the bleeding 
fibrous adhesions extending between the upper lobe and the pariet.il peri- 
cardium Hemorrhagic infiltration was present in these adhesions, but the 
actual bleeding point was not identified, nor was a perforation of the pleura 
discovered Intact bullae, subpleural fibrosis, and other adhesions were 
also present 

13 Davidson and Simpaon '* discovered a ruptured bulla at the apex of 
the involved lung They also observed blood issuing from a small band of 
adhesions at the corresponding base There was a small apical tuberculous 
scar Ihev concluded that collapse of the lung resulting from rupture of 
the ajiieal bulla had streiehed and torn the adhesions at the base, and that 
'low but continnou' bleuhng from these adhesions v,a> responsible for death 

14 Lorge’s case'* sliovvetl slight scarring and a few einphv'-ein.itous 
bullae at the a{>ex of the m.<;!vcu lung However, the pleural ourface was 
everywhere intact, and no -ource of bleeding was found. 
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In summary, a survey of the autopsied cases of hemopneumothorax 
reveals that m most instances the source of bleeding is not clearly identified 
Tom adhesions and ruptured bullae have been implicated m some of the cases 
Mazzei and Pardal “ have shown that, contrary to the usual conception, sub- 
pleural bullae may be richly vascularized They have demonstrated in the 
lining of the bullae a layer of new formed vessels with abundant com- 
municating anastomoses, which could well give rise to significant intrapleural 
hemorrhage The second possibility is that adhesions torn by the traction 
of the collapsing lung are responsible for tlie bleeding Leopold and Lieber- 
man •' found adhesions at autopsy in almost SO per cent of all persons above 
the age of 20, after eliminating those cases with a history of acute or chronic 
pulmonary disease The vascularity of adhesions is well known to the 
thoracic surgeon, and bleeding from adhesions is the more sinister since their 
blood supply, according to Matson,*® is derived largely by collaterals from the 
intercostal vessels Bleeding may occur as a result of complete rupture of 
the adhesion or as a result of a tear at the base of an adhesion still retaining 
its attachment to the visceral pleura 

To determine whether the hemorrhage in a given case is parietal or 
pulmonary in origin is nearly impossible Since adhesions of parietal vas- 
cularization carry an arteiial pressure which is six times that of the pul- 
monary circuit, ruptured adhesions seem to explain most satisfactorily tlie 
source of massive intrapleural hemorrhage Moreover, the collapse of the 
lung should usually stop hemorrhage arising from subpleural bullae, whereas 
it would exert no hemostatic action on bleeding from torn adhesions 
Hemorihage from intercostal arteries is noted for its seventy, but these can 
be implicated only indirectly m spontaneous intrapleural bleeding 

The duration of time required for the pleural space to fill with blood is 
also of interest In most cases of hemopneumothorax which do not prove 
fatal, the bulk of the bleeding has already occurred when the patient is first 
seen Rist and Worms,*" however, observed a case m which signs of dry 
pneumothorax were followed 12 hours later by evidence of extravasation 
of blood I have seen a massive pleural hemorrhage following a pneumo- 
thorax refill develop over night when, 12 hours following the refill, the 
quantity of blood present as seen fluoroscopically was insignificant The 
occurrence of slow but cumulative intrapleural bleeding lends plausibility to 
the contrast between the massiveness of the extravasation of blood and the 
apparent insigfnificance of its source 

Tuberculosis and Occult Causes of Hemopneumothorw 

The manifest causes of hemopneumothorax are beyond the scope of this 
discussion Hemopneumothorax m tuberculosis usually occurs \\hen the 
disease is both obvious and advanced Consequentl> , cases m ^\hich tu- 
berculosis IS not ob\ious or easily discovered at the time of the episode of 
bleeding may confidently be considered non-tuberculous Milhorat^' rc- 
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ported a six and one-half year follow-up of a case of hemopneumothorax 
The roentgenogram showed a shallow costophreinc angle on the side of the 
previous lesion, with pleural thickening and irregular calcification in the 
lower lateral lung field It also showed some thickening of the apical pleura, 
which Milhorat interpreted as indicative of an old apical tubeiculous lesion 
There was no evidence of active disease 

Two exceptions may be noted to the rule that tuberculosis causing hemo- 
pneumothorax IS both advanced and obvious Beatty has reported the case 
of a colored man 20 years old who at the time of his hemopneumothoiax 
had no infiltration in the honiolateral lung and only a small amount of apical 
infiltration m the contralateral lung Four months later the patient de- 
veloped frank cavitating tuberculosis in the contralateral lung, and his 
sputum was positive for tubercle bacilli This was treated by pneumothorax 
with improvement Birch observed a fatal case of hemopneumothorax in 
which autopsy disclosed a minute tuberculous cavity at the apex of the in- 
volved lung There was no evidence of tuberculosis elsewhere The souice 
of escape of blood and air was not certainly identified, but appeared to be a 
roughened area on the pleural surface, since the cavity wall was intact 

Hemopneumothoiax is uncommon even m frank advanced pulmonary 
tubeiculosis Lung collapse in the presence of advanced pulmonary disease 
IS far more apt to lesult in pyopneumothorax than in intrapleural bleeding 
Heise and Krause reported a fatal case occurring in a man with rapidly 
progressne caseous tuberculosis, de\eloping after his first pneumothorax 
treatment Intrapleural bleeding following pneumothorax refills has been 
reported, and we have observed two such patients during the past year at 
Cle\ eland City Hospital One of the patients made a complete clinical re- 
covery, the other, some weeks follow'ing his episode of intrapleural bleeding, 
de\ eloped a spontaneous collapse of the lung on the same side w'hich resulted 
m mixed mfeetion emp>ema Werner and Jackson •“ have reported the 
occurrence of spontaneous bleeding and collapse of a lung undei treatment 
1)} artificial pneumothorax in a tuberculous patient w'ho had had a thoraco- 
plasty on the contralatei al side 

It is at first thought surprising that hemopneumothorax <loes not occur 
more often as a complication ot mamfcst pulmonary tubeiculosis Korol 
pro\ ides a partial answer- to this question In the first place, lung perforation 
iiuoKes the penpherj of the lung where the blood vessels are small, and 
iubereulou>> lung tissue, the scat of the perforation, is eharaeteristicalh poor 
m blood suj)ply In the second place, tlie collapse oi the lung which results 
from pleural jH.rforati<in brings about a letraction of the injured blood 
scs-els and meeliapicalK tends to stop bleeding 

Among the tccasional (ccult eauses of spoinaneous intrapleural blecilmg, 
jaeob has re{H>rte<i a case of spont.i.ieous heinopruumothorax m a young 
man with i histors of heinopiv-.i'. aiul expectoration •*mce elnhllioitd ( hni- 
calK lie was t«>nsidefed to luivt hrt>! cintcta--i s but the diagnosis \i,as not 
eonfirmed by bron^.^ogr ini' 
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Alalignancy involving the pleura gi\ es rise commonly to a bloody effusion, 
but less frequently to the escape of frank blood Hemothorax due to ma- 
lignanc}' is not accompanied by the escape of air into the pleural space 

The Clinical Picture 

The picture of idiopathic hemopneumothorax is that of an acute illness, 
and the most striking and most constant early symptom is pain In some 
cases an initial period dominated by pain is followed by a latent period of 
apparent improvement, and this is then followed by evidence of shock and 
collapse resulting from intrapleural bleeding and mediastinal displacement 
In occasional cases the onset of tlie pain is associated with coughing, strain- 
ing, lifting, or some other exertion altering the intrapleural pressure 

The initial pain is usually sudden in onset, sharp, stabbmg, and continuous 
in character, localized to the side of the chest which is invohed The pain 
may lemain localized, but not uncommonly radiates to the shoulder of the 
invohed side, and, significantly, fiequently radiates to the abdomen 
Dyspnea m some degree usually appears immediately or after an mterxal 
Nausea, vomiting, and even diarrhea are noh uncommon Shock, anemia, 
signs of collapse and of internal hemorrhage follow in the more severe cases 
The physical findings are those of pneumothorax with effusion, and the 
chest film is diagnostic of hydropneumothorax The laboratory findings are 
not characteristic An anemia develops which is proportional to the extent 
of intrapleural bleeding A moderate leukocytosis is usually present 

Finally, a few helpful diagnostic hints may be mentioned Fust, the 
association of signs of hydiopiieumothorax with those of anemia and 
internal hemonhage, coupled with a clinical history of short duration, permits 
the diagnosis of hemopneumothorax Second, an effusion appearing within 
a few hours in a pneumothorax space either artificial or of spontaneous origin 
IS almost certainly blood, for a serous effusion develops only aftei a pleural 
reaction lasting one or several days Third, excluding tuberculosis, the 
other causes of massive intrapleural bleeding do not at the same time produce 
pneumothoiax Thoiacentesis will quickly determine the nature of the fluid 
present In doubtful cases, it is advisable to do a red cell count on the fluid 
withdrawn, to make suie that it is largely blood and not merel} blood} 
exudate 

Hemopneumothorax wnth signs referred to the abdomen comtituUs the 
chief clinical variant of the condition The combination of right upper 
quadrant pain shoulder pain, and nausea and \omiting, with occasional!} 
obliteration of h\ei dullness, has proved especially confusing I'hc ex- 
planation for the abdominal pam is to be found in the common mncr\ation 
of the lower parietal and diaphragmatic pleura and the abdominal \i&cer.i 
by s} inpathetic ner\ei> connecting with the lower six thoracic segments of 
the cord Exploiatory laparotomy was performed m the case reported b} 
Fischei,*' and was a\oided b} Rolleston onh because his piticiit seemed 
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moribund Grabfield“* has reported a case simulating acute appendicitis, 
and abdominal symptoms were prominent also in the cases reported by Hurx- 
thal and Milhorat The patient reported by Rist and Woims was first 
suspected of coronary occlusion 

The State of the Blood in the Pleural Cavity 

Aspiration in cases of hemopneumothorax yields dark fluid blood, and 
at autopsy the majority of the pleural blood is unclotted The fluidity of the 
blood has been observed not alone in spontaneous hemopneumothorax, but 
also m pleural bleeding of traumatic and other origin According to Sac- 
quepee, blood in the pleural space becomes incoagulable after contact with 
the pleural membranes for four to five hours m man, after two hours in the 
dog This IS true only if the pleura is not infected Consequently, the dis- 
covery of clotted blood when performing thoracentesis means either that 
bleeding has not yet stopped, or that infection has taken place 

The probable explanation of the incoagulability of blood in hemothorax 
originates with Trousseau According to this author, blood actually clots 
rapidly in the pleural cavity, even more rapidly than in external hemorihage 
As a result of agitation produced by cardiac and respiratoiy movements, the 
blood IS rapidly defibrinated and the fibrin deposited on pleural surfaces be- 
fore the red cells have had time to precipitate Massive deposition of fibrin 
on pleural surfaces and surrounding the mediastinum was observed in the 
autopsied case of Jones and Gilbert, and these authors attributed the death 
of their patient to circulatory obstruction resulting from the contraction of 
organizing fibrin masses In other autopsied cases, fibiin masses have not 
been, found 

Eosmophilia is frequently observed m the intrapleural blood and its 
serous diluent during the process of resorption Eosmophilia m pleural ef- 
fusions IS discussed by Grabfield’* The explanation of Klein, that the 
eosmophiles represent neutrophiles which have engulfed hemoglobin from 
red cells, appears improbable, m his opinion 

COUKSI AVI) PuOG.NOSlb 

fourteen of the 43 case'., or approviniatelj one case m three, ternimated 
fatalK 'ihis figure doubtless exaggerates the mortaHl> of spontaneous 
hemopneumothorax, botii becau^e authors ha\c been iiioie read) to repoit 
autop^led ea>es and because especial care has been taken to inelude rejiorts 
of autop-sied cases m this discussion 

Of tlie 14 fatal ea-ses. sau>>f.ictor\ data are a\*ulable conceriimg the tune 
of death of 1 1 crises Of these 1 1, fi\e died within 24 hours ot iheir .uliiiis- 
sjoi? to the luespital lour aildilirmal patients died within a week, and in two 
c't^e> death t.eturred after mure than a week m the hospital One of the 
latte"' two died ifte" 28 da>s in the hospji.sl, .jpp,irentl> of mediastinal oh- 
>trUvtio« due to orgaiiiznig nltm' masses K.irlier deaths are due to shock. 



SPONTANEOUS HEMOPNEUMOTHORAX 


507 


anemia, and respiratory and circulatory embarrassment associated with 
mediastinal displacement 

The escape of blood into the pleural space evokes an inflammatory re- 
sponse manifested by fever, pleuritic pain, and reactive serous effusion The 
serous effusion subsides gradually with lepeated tapping The occurrence 
of empyema following spontaneous hemopneumothoiax is a rarity 

Treatment 

The tieatment of idiopathic hemopneumothorax is based upon seveial 
considerations In the first place, the pneumothorax and the positive intra- 
pleural pressure are probably beneficial to the extent that they tend to stop 
bleeding On the other hand, the mediastinal displacement, a result of the 
positive intrapleural pressure, is harmful when present to the extent that it 
embarrasses the circulation and respiration The physician is, therefore, 
impelled botli to withdraw the blood and to do nothing, and his decision will 
depend upon the time of the illness at which he sees the patient, the degree 
of mediastinal displacement, and the probability that the bleeding has 
stopped A third consideration which will influence his treatment is the 
possibility that the blood is obscuring tuberculous infiltration of the lung 
parenchyma and his desire to maintain the pneumothorax aitificially until he 
can be certain of the integrity of the underlying lung tissue 

If the patient is seen soon after the onset of the illness, only enough blood 
should be removed for diagnostic purposes, provided the mediastinal dis- 
placement IS not sufficient to cause distressing dyspnea or to embarrass the 
circulation Delayed removal of the blood may then be performed, and 
air injected sufficient to prevent too sudden an alteration of the intrapleural 
pressure and to maintain the pneumothorax if it is desired to do so 

Shock when present must be treated Infusions and transfusions are 
resorted to with reluctance dictated by the possibility that they may initiate 
fresh bleeding Withdrawal of the pleural blood and its re-infusion into 
the patient’s veins has been advocated by Rossi, and practiced by Brown and 
Debenham ■*“ in cases of traumatic hemothorax The procedure is doubtless 
safe, but seems unnecessary in view of the simplicity of modern transfusion 
technic 

In the more serious cases improvement fails to occur with these medical 
measures, and fluoroscopic observation of the level of fluid in the pleural 
space provides evidence that the bleeding continues Open operation in an 
attempt to find the bleeding point may then be considered if a liard> surgeon 
is available There is no leport of attempted operative treatment of spon- 
taneous hemopneumothorax among the cases w'hicli w e liav e compiled 

Summary 

Three cases of idiopathic hemopneumothorax have been presented, ami 
the literature has been reviewed brieflj The condition is seen in healtliv 



508 


HOMER C HARTZELL 


I 

young men without a history of previous lung disease Clinically it presents 
in rapid sequence the onset of chest pain followed by dyspnea, anemia, and 
shock associated with mediastinal displacement Its physical findings are 
those of hydropneumothorax at times associated with confusing abdominal 
signs Its pathogenesis is not entirely clear, but some cases are known to 
develop when spontaneous pneumothoiax resulting from rupture of an 
apical bulla is complicated by the tearing of pleural adhesions duiing the 
course of the collapse of the lung Tieatment consists of lest, thoiacentesis 
with or without the introduction of air, and possibly surgical intervention 
when necessitated by continued bleeding The condition has no relation to 
active tuberculosis, and the prognosis, provided the patient survives the acute 
episode, is good 

The Cleveland City Hospital Cases are presented through the courtesy of Di R W 
Scott, Director of the Depaitment of ^ledicine of the hospital 

I am grateful to Dr S E Wolpaw for suggestions used in the writing of this paper 
^Iddcndiim Since this paper was submitted for publication, an additional case of spon- 
taneous hemopneuniothorax has been seen at Cleveland City Hospital The patient was a 
white male 22 years of age, and tlie right side was involved Thoracentesis performed two 
and three weeks after the onset yielded 1000 cc of blood and 650 cc of bloody fluid re- 
spectively His convalescence was uneventful and roentgenograms of the chest failed to 
reveal lung disease 

His past liistory was significant m that it disclosed an episode of chest pain and dyspnea 
appearing following heavy lifting two years prior to the development of hemopneumothora\, 
strongly suggestive of the previous occurrence of spontaneous pneumothorax on the homo- 
lateral side He was not studied roentgcnologically at that time, and the association of 
spontaneous pneumothorax and spontaneous hemopneuniothorax therefore remains unproved 
in this case 
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BACTERIAL ENDOCARDITIS AND CONGENITAL 
HEART DISEASE (WITH REPORT 
OF TWO CASES) * 

By Arthur J Antenucci, M D , F A C P , and G F Eckhardt, M D , 

Neiv York, N Y 

The purpose of this paper is to present two interesting cases of congenital 
heart disease terminating fatally with the development of bacterial endo- 
carditis The first case, that of bacterial endocarditis superimposed on a 
bicuspid aortic valve, illustrates the devastating effects produced by this com- 
bination of lesions, the second, that of bacterial endocarditis superimposed 
on the margins of a ventricular septal defect, presents the exceedingly rare 
situation of an acquired complete aunculo-ventncular dissociation related to 
the endocarditis 


Case Reports 

Case 1 A 36-year-old white man, prematurely gray, was admitted to the medical 
service of the Roosevelt Hospital on January 21, 1940, complaining of fever and 
chills of one week’s duration Past history was essentially negative He was acutely 
ill, with a rectal temperature of 104“ F The pharynx appeared reddened The 
lungs were clear The heart was not enlarged, there was regular sinus rhythm A 
soft apical systolic murmur was noted Blood pressure was 120 mm Hg systolic and 
80 mm diastolic The spleen was just palpable under the left costal margin There 
were no meningeal signs No rash was noted There was a slight leukocytosis, and 
a slight secondary anemia Roentgen-rays of the lungs and heart were negative 
Three days after admission small maculai spots appeared on the skin of the anterior 
chest The systolic murmur previously heard became harsher and louder Con- 
junctival, palatal and retinal hemorrhages appeared Because of the development of 
slight stiffness of the neck and a questionable Kernig sign, a spinal puncture was done 
The fluid removed was normal in all respects The next day a diastolic murmur, best 
heard in the third left intercostal space, became audible A blood culture was then 
reported positive for Streptococcus vindans Eight days after admission the right 
radial pulse became markedly reduced in volume This suggested embolic occlusion 
of this vessel At this time there appeared painful areas on the fingertips having 
the characteristics of Osier nodes, petechial hemorrhages over the heads of the meta- 
carpals (palmar surface), and Janeway spots (palms) Several days atter the reduc- 
tion in the volume of the right radial pulse there appeared, just below the bend of the 
right elbow, a very circumscribed area of pulsation Several days later the patient 
developed a right hemiplegia After this the course was rapidly dow'iiward, being 
characterized by spiking temperature and increasing signs of toxicity and stupor 
Just before death a pericardial tnction rub was noted The patient died three weeks 
alter admission Permission was obtained for autopsy, excluding exannnation ot the 
cranial contents 

Summary of Autopsy Ftndiugs The pericardial caMty contained about 200 cc 
of turbid, reddish brown, bloody fluid Its lining was roughened with fibrinous 
exudate Hemorrhages studded the anterior surface of the pulmonary conus Hie 

♦RtcewLd for publication August 14, 1941 
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heart was slightly enlaiged, the ventricles consideiably dilated The myocaidiuin was 
brown and flabby, but free of fibrosis The posteiioi wall of the left ventiicle over an 
area measuring 3 by S cm in its entire thickness was necrotic, and gray-green in color 
Its midportion was thinned out, measuring 5 mm in contiast to the wall at the base 
which was 15 mm thick There was no mural thrombosis The aortic ostium was 
narrowed by a large vegetation which measured 2 cm from side to side and 3 cm 
from above downward It was 1 cm thick (figure 1) Its surface was uneven and 



I i(. 1 lUart -jlinwHi}* large aortic vtgtt.iUon, einbohis in toroiuiry arur> 

md ni>(Kardial iiu,irct 
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Miaoscopic Examinatioit The aortic vegetation was made up of fiesh and 
necrotic fibrin with dense focal accumulations of polymorphonuclear leukocytes 
Gram stains revealed gram-positive cocci deep in the substance of the vegetation The 
myocardium showed necrosis of muscle fibers and acute myocarditis No bacteria 
weie noted in tlie myocardium The wall of the radial artery was necrotic and in- 
filtrated with polymorphonuclear leukocytes The pericardium showed beginning 
organization of an acute fibrinous peiicarditis 

Anatomic Diagnosis Bacterial endocarditis of aortic valve (bicuspid) — Sticpto- 
coccns viridans Embolic occlusion of right coronary artery with infarction of 
posterior wall of left ventricle Embolic occlusion of right radial artery with necrosis 
of Its wall Hemonhagic fibrinous pericarditis with effusion Dilatation of both 
ventricles Multiple splenic, renal and suprarenal infarcts Chronic passive hvper- 
eni'a of lungs, liver, kidneys, stomach, intestines Bilateral apical pleural scars 
Fibrous adhesions right pleuial cavity Purulent bronchitis Pulmonary edema 
Caseation of tracheobronchial lymph glands Acute follicular hyperplasia of spleen 
Case 2 A case of probable Staphylococcus albiis endocarditis superimposed on 
the margin of a ventricular septal defect and aortic valve An 18-year-old white boy 
was brought to the Roosevelt Hospital by ambulance on September IS, 1939, with tlie 
history of recurrent drenching night sw'eats and syncope En route he vomited sev- 
eral times and in the Reception Ward had several recurrences of syncope In the 
past it had been noted that he had frequent nose-bleeds and an occasional sore throat 
but no history of rheumatic fever or its equivalents could be elicited There was 
a histoiy of “leaky valves ” There were past episodes of precordial pain ankle edema 
and dyspnea On physical examination model ate elevation of temperature was noted 
The heart was slightly enlarged The rhythm was irregular, the rate about 20 per 
minute There was a loud systolic murmur heard best to die left of the sternum 
over the pulmonic area Blood pressure was 94 mm Hg systolic and 76 mm diastolic 
Sp'een could not be palpated Liver was just palpable at costal margin Testicles 



Tig 2 Electrocardiogram showing complete A-V dissociation Leads I, IL HL 

from abo\e downward 

were in tin. inguinal canal Uriiit showed a trace of albumin Hemoglobin and ery- 
throcyte i allies were normal Slight leukocytosis was present Blootl urea was 21 0 
mg per 100 cc blood Several ot numerous blood culture'> slioweil Siaplixlococc is 
albns Widal was iiegatne Roentgen-ray showed the heirt to hate i globular eon- 
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toui and to be slightly increased m the transverse diameter with enlaigement pre- 
dominantly of the left ventricle Elcctrocaidiogram on day of admission showed 
complete aunculoventucular dissociation The auiitular late was 123 and the ven- 
tnculai late was about 16 (figure 2) A diagnosis was made of congenital heait 
disease, piobable ventiiculai septal defect, complete heart block, Adams-Stokes syn- 
dioine, piobable subacute bacterial endocarditis On admission and for several days 
theieafter he received numerous injections of adrenalin and atropine with occasional 
inciease in pulse rate, though without restoiation of normal sinus rhythm He was 
then given injections of adi enalin-in-oil, 1 cc every day foi five days without effect 
on the ihythm On the sixth day, m addition to the injection of adrenahn-in-oil he 
received barium chloride 0060 gin On the seventh day he received adrenahn-in-oil 
and baiium chloride, 0120 gm Foi the next three days baiium chloride was given 
without adrenalin, in doses of 0 060 gm , 0 060 gm , and 0 030 gm respectively On 
the third day aftei the barium was started the electrocaidiogram showed a regular 
sinus rhythm (figure 3) During the fourth week after admission several chills with 



Fig 3 Electrocardiogram showing normal sinus rhythm 


temperature spiking to 106° F were noted Spleen became palpable and soon aftei that 
it was noted that the tip of the right index finger was tender From this time until his 
death, three weeks later, his course was characterized by spiking temperature and 
chills Just befoie his death a loud blowing diastolic murmur was noted for the first 
time over the precordium Permission was obtained for autopsy excluding examina- 
tion of the brain 

Swnniary and Findings The heart weighed 500 gm The interventriculai 
septum presented a rounded defect at the base measuring 4 mm in diameter ( figui e 4) 
The surrounding endocardium was smooth and glistening on the side of the right ven- 
tricular chamber, but on the left side one noted along its anteiior margin a firm, pink 
vegetation which measured 1 by 2 by 1 cm It was not easily sepaiated fiom the 
underlying endocardium The cusp of the aortic valve situated immediately above 
the vegetation revealed a perforation approximately 3 mm in diameter The remain- 
in" aortic cusps were normal in appeal ance and number The aoitic valve measured 

7 cm 

Miaoscopic Examination Sections through the myocardium revealed slight 
fibiosis, some hypertrophy of muscle fibers, and slight brown pigmentation Section 
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through the margin of the defect to which the vegetation was attaclied revealed tlie 
latter to be made up of homogeneous, pink-staming, finely gianular material, with 
interlacing strands of fibrin and scattered polymorphonuclear leukocytes The margin 
of tlie defect to which the vegetation was adherent consisted of a central core of 
dense connective tissue, rather poor in cells, flanked on both sides by a layer of 
granulation tissue, rich m tliin-walled capillaries, and fibroblasts, with scattered poly- 
morphonuclear leukocytes and mononuclear cells Sections through a block of tissue 
cut from the upper margin of the septal defect and carried for a centimeter upward to 



Fig 4 Heart showing ventricular septal defect, a large \egetation on the defect-margin 

aortic vahe leaflet 


include the auricular septum showed the cardiac muscle to be made up ot bundles oi 
fibers separated by dense connecti\e tissue in which cells were ier\ rare A small 
amount of connective tissue separated tlie individual muscle fibers ^ These fibers 
appeared usual in structure The cell-poor connective tissue appeared focallj hialiii- 
ized Just above the septal margin was noted a discrete bundle ot rather nirrow 
fibers with dark-staining nuclei and eosinophilic cvtoplasin Ihis was identified as 
the bundle of His It exhibited fibrosis and focal degeneration of muscle fibers 1 le 
bundle w'as separated trom the main body of interatrial myocardium b\ a wide zone 
of dense fibrous connective tissue, poor m ceils, and locally hvaliinzed Ihe lortic 
vegetation presentetl the same appearance as that springing trom the detect margin 
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Smeais fioin the vegetation levealed gi ani-positive coLCiil oiganisms Cultuie of 
heait’s blood revealed Slapliylococcia albus 

COAtMDNl AND DISCUSSION 

Bactei lal endocarditis is a condition occiirnngf most frequently in hearts 
which have been af¥ected by rheumatic fever, and less fiequently m hearts 
with congenital defects such as bicuspid semilunai valves, ventricular septal 
defect, 01 patent ductus arteiiosus Maude Abbott^ points out the gieat 
danger of acute oi subacute bacterial endocarditis or endaiteritis deve'oping 
111 individuals with caidiac anomalies She notes that fibiosed semilunar 
valves or the maigins of septal defects are paiticularly vulnerable Of 555 
cases of congenital heart disease analyzed by her, 98 or 17 6 per cent pre- 
sented an endocarditis Of these, 40 per cent weie in defects of the base of 
the ventricular septum such as presented by our second case, and 45 per cent 
in cases with bicuspid aortic valves, such as presented by oui first case Con- 
genitally bicuspid aortic valves are particulaily susceptible to superimposed 
infection as shown by Lewis and Giant- who repoit 11 cases of bicuspid 
aortic valves, seven of which showed the piesence of bacterial endocarditis 
In Abbott’s 32 cases of bicuspid aortic valves, 13 died of acute endocarditis 
of which nine were bactei lal Osier-* reported 18 cases of bicuspid aoitic 
valves, seven of which showed recent vegetations As a rule one segment 
of a bicuspid aortic valve is larger than the other and often shows evidence 
of fusion of two segments * These points are well illustrated in our first 
case 

• The first case presented was that of a 36-year-old white male In 
Abbott’s cases' the average age noted was 33 years, and males pie- 
dominated m proportion of 13 to 1 Wauchope® m a senes of 52 cases in 
9966 autopsies noted a predominance of males m the pioportion of 3 to 1 
Though the facts that the patient had a bacterial endocarditis and that his 
aortic valve was involved weie fully recognized, the basic nature of the 
valvulai defect was not suspected The importance of a correct diagnosis 
of the basic defect is purely academic, though it is noted that the most devas- 
tating effects are seen where bacterial endocarditis occurs on a bicuspid valve 
The occurrence of pericarditis in this case deserves brief mention inas- 
much as It IS quite rare as a complication of bacterial endocarditis as pointed 
out by Libman,® and by Thayer* in his exhaustive tieatise on endocarditis 
The latter points out that the diagnosis is rarely made clinically 

The pathogenesis of the pen carditis cannot be stated with certainty 
Coronary occlusion with myocardial infarction is often accompanied by 
pericarditis The infarction in our case involved the entire thickness of the 
wall and the pericarditis was very likely the result of this The diffuseness 
of the pericarditis and the hemorrhagic exudation may have been related to 
the fact that the embolus was infected and to the probable presence of bac- 
teria in the myocardium (which m the mfarcted area was gray-green in 
color) in spite of the fact that bacterial stains failed to reveal them 
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In Maude Abbott’s series of 62 cases of ventricular septal defect, 50 had 
defects at the base of the septum as illustrated in our second case Of these, 
21 had acute endocarditis, of which 13 died of bacterial endocarditis Four- 
teen showed a chronic lesion Heart block due to or dependent upon a con- 
genital anomaly of the heart is rare, although Yater and his co-workeis, 
s. 9. 10 ^vho have written extensively on the subject, point out that it is not so 
rare as formerly supposed The acquired form of heart block on the basis 
of a congenital anomaly is even rarer Up to 1934 a careful search of 
the literature by Yater failed to reveal any detailed report of acquired heart 
block due to or directly associated with a congenital anomaly of the heart 
Yater reported the first case with complete histopathologic examination 
The bundle of His_was smaller than normal in diameter and ran along the 
free edge of the interventricular septum A short distance from its origin 
it became fibrotic, and Yater attributed the fibrosis to strain and not in- 
fection The bundle in oui case was fibrotic and showed focal degeneration 
The absence of a history of syncopal attacks in our case prior to the 
onset of the piesent illness and the resumption of normal smo-aunculai 
conduction before death preclude the possibility that complete block ex- 
isted prior to the present illness 

The presence of a vegetation in close proximity to the bundle would 
indicate the possibility of direct involvement of the bundle in the inflam- 
matory reaction Since the patient lived for some time after the lesumption 
of normal conduction, all signs of inflammation could have disappeared bj 
the time the patient died It is also possible that because of its proximit\ 
to the vegetation the bundle may have become involved temporarily b} 
inflammatory edema Which of these two explanations is the correct one 
cannot be stated, both may have played a role Presumably the barium 
chloride had nothing to do with the recoveiy from the block, though con- 
duction along the bundle resumed soon after the administration of the drug, 
after repeated failure of other drugs to produce this effect We felt that 
this was purely a coincidence and that the bundle of His was in some waj 
involved in the infective process, the subsidence of which permitted the 
resumption of normal conduction 

Summary 

1 Two cases of congenital heart disease are presented in uhich bacterial 
endocarditis became superimposed on the defect and caused death 

2 One of the cases, that of bicuspid aortic valve, illustrates the dc\as- 
tating effects peculiar to this lesion The unusual complication of peri- 
carditis and its pathogenesis are discussed 

3 The other case, that of \entnuilar septal defect, is of exceptional 
interest, inasmuch as a complete aunculo^ entncular block developed I ht 
bundle of His exhibited fibrosis and focal degeneration Resumption oi 
normal conduction occurred before death The pathogenesis of the block 
is briefly discussed 
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TUBERCULOUS SPLENOMEGALY, STUDY OF A CASE' 

By John W Brown, M D , San Francisco, ] Lloyd Mason, M D , Lone Pine, 
and S P Lucia, MD, San Fiancisco, Calif oinia 

The occurrence of tuberculous involvement of the spleen in the course of 
miliary or advanced tuberculosis of other organs is common -• ®> ^ However, 
extensive active tuberculosis localized in the spleen is rare When this dis- 
ease occurs. It usually is associated with lesions of lessei extent in the nearby 
lymph nodes and in the liver, but the spleen appears to be the disseminating 
focus Less than 100 cases of this type of tuberculous splenomegaly are re- 
corded Not all of them have been studied thoroughly and in many reports the 
specific characteristics are difficult to evaluate 

We present a case of unusually large splenomegaly due to chronic caseatmg 
tuberculosis, together with studies which concern chiefly the hematopoietic 
tissues 

Case Report 

J jM L , a white male, Sw'iss, 54 years of age, entered the University of Cali- 
fornia Hospital on November 8, 1935, complaining of enlargement of the abdomen 
fever, sweats and loss of weight and strength He denied any significant illness m 
the past He had traveled extensively m temperate climates throughout the world 
carrying on his occupation of cook His fatlier had died of pleurisy at the age of 64 
and one sibling had died ot tubeiculosis at the age of 14 His present illness began 
about eight months before entry, at which time he noted the onset of progressive en- 
largement of the abdomen, especially on the left side During this inter\al he had 
three episodes of acute pain in the left upper quadrant of the abdomen w-hich w'ere 
associated with vomiting The last episode was accompanied by fe\er and repeated 
chills, and peisisted for three weeks He had continuous night sw'eats and lost 20 
pounds in w'eight 

On physical examination the patient appeared chronicall> ill Numerous pctechiae 
were scattered over the back, thighs and arms There w’as a salmon-pmk blush on the 
palms and soles Small discrete inguinal, axillary and cervical nodes were present 
Small xanthomata were noted on the eyelids The thorax was normal and the lungs 
were clear The heart w'as normal Blood pressure was 110 nun Hg systolic and 70 
Him diastolic The abdomen w as moderately distended w'lth gas and fluid 1 he spleen 
W'as ballotable and filled tlie entire left side of the abdomen Its incisura was felt 
opposite the umbilicus It w’as smooth except for a small nodule on its anterior sur- 
face The li\er was smooth, non-lender, and extended 5 cm below the right costal 
margin Dilated veins coursed longitudinalh over the surface of the ibdonien 
(figure 1) Bilateral inguinal herniae were present 

Laborator\ Procedures Urine normal Stool norinil Gistric mihsis 
abundant free and total acid jiresent Blood Wassennmn reaction negatwe lu- 

* Rccewed tor publication Noi ember 19 1940 , 
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beiculin test (with old tubeiculin) human, negative, bovine, stiongly positive 
Takatti-Aia reaction stiongly positive Rose Bengal test intei preted to indicate 
model ate impairment of livei function Plasma cholesteiol 212 mg per 100 cc 
A roentgenogram of the chest levealed noimal lungs Biopsy of an inguinal 
lymph node showed no abnormality Abdominal paiacentesis was done, and 36 cc of 
dark red fluid weie lemoved The fluid had a specific gravity of 1 020 and contained 
85,000 erythiocytes and 600 lymphocytes per cubic millimeter The Rivalta and 
globulin tests which were done on the fluid were positive A month later 4000 c c of 
dark led fluid were removed by a second abdominal paiacentesis The fluid had a 
specific giavity of 1 022 and contained 800,000 eiythrocytes and 10,000 leukocytes pei 



Fig 1 Infra-red photograph showing collateral venous channels 

cubic millimeter Culture of this fluid did not show growth, but tuberculosis de- 
veloped in guinea pigs into which it was injected The blood studies are indicated in 
tables 1, 2 and 3 

Coitise and Tieatment Attempts to stimulate leukopoiesis failed, as can be seen 
from the tables A high purine diet was given continuously Sodium nucleinate of 
thymus gland was administered in doses of 10 cc mtramusculaily twice daily for 
several days Liver extract (Lederle) was given in daily doses of 3 cc intramus- 
cularly on November 9, 10 and 11, and epinephrine m doses of 0 3 c c four times daily 
on November 12 and 13 Abdominal distention was controlled by paracentesis, fluid 
restriction, and the intravenous administration of salyigan No lymph node enlarge- 
ment developed Petechiae were constantly present, but no gross hemorrhages occurred 
Daily intermittent fever of 38 to 39® C persisted On January 20, 1936, the patient 
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was tiansfeiiecl to the Los Angeles County Geneial Hospital He puisued a steadily 
failing course and died rather suddenly on Januaiy 27 

Autopsy (Perfoiined by Dr J L Mason on January 29 ) The abdomen was 
moderately distended and contained 2000 cc of turbid red fluid The parietal peii- 
toneum was smooth, but the visceral peritoneum was covered witli duck fibrinous 
exudate which had accumulated ui laige quantities beneath the diaphragm and had 
formed adhesions resembling cobwebs The left pleural cavity contained 750 cc of 
clear yellow fluid witli a specific gravity of 1 010 The pleural surfaces were smooth 
The lungs showed passive congestion but no infiltrative lesions or scars A caseous 
paratracheal node measured 1 5 cm in length The pericardium was red and shagg\ 

Table I 


Studies of the Blood 


( 

Dates 

Nov 9 

Nov 10 

Nov 12 ^ 

Nov 13 

Nov 21 

Nov 22 

Mov 27* 

Dec 18 

Hemoglobin (gm ) 
Erythrocytesj 

14 0 




13 5 


14 0 

15 5 

(millions) 

4 62 




4 54 


4 58 

5 2 

Leukocytes 

1350 

1500 

1100 

950 

1200 

950 

1350 


Neutrophiles 

58 

68 

66 

60 

62 

66 

59 


Filament cells 

36 

48 

34 

43 

52 

58 

47 


Non-filament cells 

22 

20 

32 

17 

10 

8 

12 


Lymphocytes 

38 

22 

26 

35 

32 

34 

37 


hlonocytes 

4 

9 

2 

3 

4 

0 

3 


Eosinophiles 

0 

0 

0 

0 

2 

0 

0 


Basophiles 

0 

1 

2 

2 

0 

0 

2 


Normoblasts 

3 

6 

2 

5 

12 

0 

6 


Platelets 

200,000 



140,000 





Reticulocytes 
Sedimentation time 

l27o 






j 


Linzenmeier technic 

95 min 








Fragility 

Bleeding time 

40-35 

19 mm 






1 

1 


Duke's method 



6 min 





Clotting time 

Icterus index | 

6 mm 1 

8 min 



1 

97 





* Venous blood was used 

t Well marked anisocv tosis, poikilocytosis and slight polychromatophilia of the ervthro- 
c> tes w ere obsers'ed 


Table II 
Adrenalin Test 


Injection Nov 8 1 cc 1/1000 Epinephrine HCl Intraniiiscularlv 



Before 

Injection 

30 3Iinutcd 
\ftcr 
Inicction 

30 Minutes 
after 
Injection 

90 MinulC5 
Alter 
Injection 

Total kukocj t(.s 

1200 

1600 

800 

900 

Neutrophiles 

50 

38 

45 

51 

Filament cells 

24 

30 

25 


Non-filament cclla 

26 

8 

20 

2i 

L>mphoc>tcs 

30 

40 

40 


^lonocvtes 

20 


13 1 

! ‘n 

Eosinophiles 

0 

0 

1 

> o 

Basophiles 

0 1 

0 1 

1 

0 

Normoblasts/lOO 

1 

0 1 

0 ! 

4 

Parasites 

0 

0 1 

0 

0 

PlatLletb 

i 

Abundant 

1 

1 

1 

! 

Abund lilt 
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Table III 


Study of Material from Sternal Marrow and Spleen Puncture 



Sternal 

November 9 

Marrow 

November 25 

Spleen Puncture 
November 26 

Neutrophiles 

45 33 

39 

18 

Filament cells 

14 00 

11 

10 

Non-filament cells 

31 33 

34 

8 

Lymphocytes 

31 00 

27 

30 

Monocytes 

7 33 

12 

24 

Eosinophiles 

0 

0 

0 

Basophiles 

0 

1 

0 

Myelocytes 

16 33 

7 

0 

Premyelocytes 

0 

4 

1 

Myeloblasts 

1 00 

4 

4 ' 

Normoblasts 

8 66 

6 

11 

Endothelial leukocytes 

0 

0 

12 

Polychromatophilia 

Moderate 

Increased 

Marked 


and firmly adherent to the parietal pericardium around the base of the heart There 
was no excess fluid, and the heart was not abnormal 

The spleen was greatly enlarged, measuring 29 by 18 by 9 cm and weighing 2700 
gm (figure 2) Its lower pole was opposite the left iliac crest Its outer surface 
was smooth, dark red in color and covered with fibrinous mateiial A large, firm, 
white area measuring 9 by 6 by 4 cm and grossly resembling a large infarct was 
situated at the upper pole On section the surfaces were dark red, somewhat fibrous 
and showed no definite pattern The white area was surrounded by numerous small 
areas of similar tissue measuring 2 mm in diameter and extending for some distance 
into the substance of the spleen No abnormality was discovered in the splenic vein 
and artery The lymphatic system was grossly normal except for large pearly-white 
lymph nodes at the porta of the liver 




Fig 2 Gross section of spleen 
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The liver weighed 2050 gin Its suiface was coveied with fibrinous exudate 
On section the normal lobular markings were visible In addition myriad pale gray 
nodules averaging 3 mm in diameter and appearing as focal necroses were noted 
The portal vein and its tributaries were slightly dilated but not otherwise abnormal 

Miaoscopic Examination Spleen The capsule was thickened The normal 
architecture was altered and the Malpighian follicles were small and indistinct The 
leticulum appeared active There were many agminations of brown pigment The 
pulp sinuses were patulous and tlie pulp cords were filled with red blood cells Some 
of the trabeculae were thickened In some areas the splenocytes were filled with brown 
pigment A large anemic infarct surrounded by an area of marked hyperemia was 
observed There were small collections of polymorphonuclear cells as well as many 
small areas of tuberculous necrosis with giant cell formation The section stained 
with carbolfuchsin demonstrated myriad acid-fast bacilli singly and in groups which 
weie distributed tliroughout all portions of the section but in greatest numbers in the 
areas of necrosis (figures 3 and 4) 

Liver The liver show'ed small areas of tubercle formation with necrosis The 
regularity' ot the lobular stiuctuie was impaired Some of the parenchymal cells con- 
tained two nuclei The triangular spaces were distinct and in some of them was seen 
diffuse infiltration of uninucleate cells of the phagocyte senes There were a few 
polymorphonuclear cells adjacent to the triangular spaces Small particles of brown 
pigment were present in the sinusoids Giant cells were observed in some areas of 
necrosis (figure 5) 

Co:mment 

This case presents the chronic form of massive caseatmg tuberculosis of the 
spleen The important clinical features were evidence of chronic infection with 
intermittent fever, occurrence of petecluae, extreme splenomegaly, moderate 
hepatomegaly and acites, and a gradual failing course which progressed to death 
nine months after onset of the recognized symptoms 

The blood showed no anemia or polycytliemia (table 1), but normoblasts 
were constantly present There was marked leukopenia with an absolute reduc- 
tion in the total numbei of all w'hite cells Attempts to increase these failed 
After intramuscular injection of 1 c c of epinephrine HCl, the total number of 
leukocytes increased from 1200 to 1600 per cubic millimeter in 30 minutes but 
then deci eased to SOO per cubic millimeter in 50 minutes The leukopoietic 
tissues w'ere apparently unable to respond to this injection with the usual leuko- 
cytosis® Sternal bone marow was obtained on two occasions by needle punc- 
ture' (table 3) The specimens revealed a moderate increase m the immature 
myeloid elements and a slight diminution m the number of nucleated red blood 
cells’* ^laterial obtained from the spleen by puncture showed immatuie mye- 
loid elements and normoblasts w'hich suggested the presence of hematopoiesis 
m the spleen (table 3) Tuberculin tests were positive with bovine but nega- 
tive w'lth human old tuberculin The ascitic fluid contained tubercle bacilli, 
these were not differentiated as to strain 

Autopsy revealed a spleen weighing 2700 gm , one of the largest tuberculous 
spleens on recoid ® Tubercle bacilli were demonstrated m the microscopic 
section of the spleen One small caseous lymph node m the mediastinum and 
many' small tubercles scattered throughout the luer were the only other areas of 
tuberculosis disco\ ered 
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Fig 3 Photomicrograph of spleen showing tuberculous necrosis and giant cell formation 
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Fig 5 Photomicrograph of the liver showing an area of necrosis 
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Discussion 

In the course of tuberculosis of the spleen, abnormalities almost always occur 
m the blood and the blood forming organs The mechanisms which operate to 
bring about these changes remain obscure The subject has been discussed re- 
cently by Engelbreth-Holm ® A study of the reported cases does not reveal any 
uniform blood picture Anemia, polycytliemia, leukopenia, leukocytosis, normal 
erythrocyte count and normal leukocyte comit have all been observed m cases 
of tuberculous splenomegaly Anemia with leukopenia or normal 

leukocyte count is most frequently observed Hemorrhages from the gastro- 
intestinal tract or purpura sometimes occur ® 

Erythrocyte and hemoglobin values were normal m the case reported How'- 
ever, the elevation of the icterus index, the increase in reticulocytes, the pres- 
ence of normoblasts in the spleen and blood, tlie polychromatophiha and the 
variation m the size and shape of the red blood cells were suggestive of increased 
destruction of red blood cells A profound leukopenia was associated with a 
slight increase in non-filament neutrophilic cells in the blood and an increase 
also 111 immature myeloid elements in the bone marrow The presence of im- 
mature myeloid elements and normoblasts m the spleen suggested active hema- 
topoiesis in tins organ These abnormalities in the hematopoietic tissues ap- 
parently resulted from extensive disease of tlie spleen 

Summary 

The clinical, laboratory and autopsy findings of a case of localized tubercu- 
losis of the spleen are presented The clinical chaiactenstics were a gradually 
failing course with intermittent fever, petechiae, extreme splenomegaly, hepato- 
megaly and ascites Autopsy revealed a very large tuberculous spleen m which 
tubercle bacilli were demonstrated The only other areas of tuberculosis dis- 
covered Nvere small patches of tuberculous neciosis in the liver, caseous nodes 
at the porta of the liver and one caseous paratracheal node Extreme leuko- 
penia persisted in spite of attempts to increase the number of circulating leuko- 
cytes The immature myeloid elements in the sternal marrow were increased, 
and there was evidence of hematopoiesis in the spleen Anemia did not occur 
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PSITTACOSIS; REPORT OF A FATAL CASE TREATED WITH 

SODIUM SULFAPYRIDINE 

By Emanuel Appelbaum, M D , and Wolfgang Ackermann, M D , 

Nem York, N Y 

Prior to the epidemic of 1929-1930 psittacosis was almost unknown in this 
country except for a few sporadic cases It has, however, been recognized as 
a disease, and the association with paiiots noted, for at least 60 years Its 
infrequency in recent times has tended to cause it to be almost forgotten Many 
cases have undoubtedly gone unrecognized and were considered to be atypical 
typhoid, influenza, or influenzal pneumonia It has seemed worthwhile, there- 
fore, to present the following case and to call attention again to this disease 

Case Report 

S B , a woman aged 44, entered Sydenham Hospital, April 15, 1940, complaining 
of pain and swelling in the perianal region, associated with a purulent discharge and 
itching, of several months’ duration She had had no previous illnesses of importance 

Physical examination disclosed a well developed and well nourished woman, not 
appearing acutely ill The pupils reacted to light and accommodation There was no 

* Received for publication September 24, 1940 
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nasophai>ngeaI congestion The lungs weie clear The heait showed no abnormal 
findings The spleen was not felt The extremities were normal The reflexes were 
all active Rectal examination showed the piesence of a simple fistula in ano at 
the posterior commissuie llie lectal temperature was 100 4° F, the pulse 88 and the 
respirations 22 

On April 16 the fistula was excised under general anestliesia 
On April 19 the patient complained of pain in the neck and in the joints The 
* temperature rose to 102° F The operative wound looked clear and appeared to be 
healing satisfactorily The lungs remained clear Nothing definite could be found 
to account for the fever, which continued to mount, with remissions, until it reached 
104 6° F on April 24 (figure 1) Additional history obtained at this time revealed 



Fig 1 Temperature and pulse The pulse is relatively slow m relation to the temperature, 

except m the terminal phase 


that on April 10 the patient had been bitten on her right index finger by an African 
love bird recently imported from California and tliat the bird had died two days later 

On April 26 tlie patient appeared toxic and markedly apathetic The temperature 
was 1046° F, the pulse 100, and the respirations 24 Except for some paravertebral 
dullness tlie lungs appeared clear The heart showed a relative bradycardia ( figure 1 ) 
but no murmurs The spleen was not felt The joints were normal There was no 
adenopathy The neurological examination was entirely negative The history of 
exposure to the love bird suggested tlie diagnosis of psittacosis Chemotherapy was 
begun on this date The patient received intravenously 10 grams ot sodium sulfa- 
pyridine in four divided doses The subsequent dailj intravenous dose of this drug 
was 8 grams 

The urine was essentially negative, except for a very faint trace of albumin Hit 
red blood count was 3,750,000, witli 67 per cent hemoglobin The white blood count 
was 11,300 with 77 per cent neutroplnles ot which 12 were band forms and 65 stg- 
mented, 18 per cent lymphocytes, and 5 per cent monocjtes The smear showed no 
malarial plasmodia Both aerobic and anaerobic blood cultures were sterile Ag- 
glutination tests for typhoid, paratyphoid, undulant and tvphus ftvers were all 
negative. 





Fig 2 Appearance of lungs Note right hilar involvement with spread into the adjacent 
parencliyma There is also involvement of the lower left lung field 

A specimen of the patients blood was submitted to Dr Karl F Meyer, of San 
T 7 ,.nnri<;co wlio reported that the serum gave a strong complement fixation reaction 
witla psittacosis antigen in a dilution of 1 to 128 This established the diagnosis of 

psittacosis ent,s became progressively worse The temperature reached 

105 6° F on April 30 She was in a semistupor and markedly dyspneic Cyanosis 
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was moderate There were numerous moist and subcrepitant rales over both lungs 
The daily administration of sodium sulfapyndine intravenously was being continued 
The roentgenogram of April 30 (figure 3) showed further extension of the pneu- 
monic piocess, involving the greater part of the right lung 



Fic 3 Fi\e thjb lattr furtliLr extuision ot process on right to iinoUe almost the 

entire lung field 


The blood eount showetl now 3150 000 red blood cells, with 5S per edit neiiui^ 
globm, and 9950 white blood cells with 77 per eent poKinorphonutlears, oi which 1/ 
were band and 60 segmented forms, S per cent inonocetcs, and 15 per cent l\mphoc%te> 
Ihe sputum did not show the presence of pneumococci The blood suit ipNridine Ititl 
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was 10 3 mg per cent The urine showed now 4 plus albumin, 2 plus urobilinogen, a 
few granular casts, 15 to 20 red blood cells and 6 to 8 white blood cells per high powei 
held 

On May 3 the patient’s geneial condition was veiy grave The temperature was 
105 8" F , the pulse 170, and the i espirations 48 She died the same day 

Autopsy (May 4, 1940, Dr A M Gin^ler, 16 hours aftei death) The body 
was that of a fairly well developed and well nourished 44 year old white female The 
abdomen was moderately distended Theie was slight cyanosis of the lips and nail 
beds Otherwise, the body presented no noteworthy features exteinally The peri- 
toneal cavity contained no fiee fluid The peritoneal surfaces were smooth and 
glistening The loops of small bowel weie slightly distended The liver margin was 
1% fingers’-breadth below the right costal margin The spleen was not visible The 
abdominal viscera were otheiwise normal in appeal ance The domes of the diaphragm 

were at the level of the fourth interspace on either side The pleural spaces contained 
no fluid and were fiee of adhesions The pleural surfaces were smooth and glistening 
The right lung weighed approximately 1125 giams The right lower lobe was large, 
heavy and firm throughout except foi small areas of subcrepitant consistency at tlie 
periphery On section the cut surfaces were leddish-g^ay to reddish-biown and, foi 
the most part, dry and granulai, obscuiing the normal alveolar raai kings At the 
periphery there were aieas somewhat moist and congested, and moderately air-contain- 
ing The upper and middle lobes contained ii regular areas of granulai consolidation 
toward the hilus, and in the remainder showed considerable edema and congestion 
The left lung weighed approximately 725 grams The lowei lobe showed almost 
complete consolidation The upper lobe was faiily dry and moderately emphysematous 
The trachea and bronchi showed considerable mucosal congestion and contained a 
small amount of frothy fluid The traclieo-bionchial lymph nodes were moderately 
swollen The pulmonary vessels appeared giossly noinial The heart was essentially 
normal in size and appearance The pericardial surfaces weie smooth and glistening 
The chambers and valves appealed giossly normal The myocardium was moist and 
reddish-brown, there was no gross evidence of fibiosis The coronaiy vessels and 
aorta were thin, elastic, and of noimal calibei The livei weighed approximately 
1300 grams The capsule was tliin and smooth On section the cut surfaces were 
uniformly yellowish-tan The lobular markings were not piominent The hepatic 
and portal vessels, gall-bladder and biliary tract showed no gross changes The 
spleen weighed 150 grams and was moderately soft in consistency The capsule 
showed no thickening On section the pulp was markedly congested The follicles 
were distinct The gastrointestinal tract showed irregular areas of mucosal congestion 
throughout The pancreas showed no gross changes The adrenals appeared normal 
The kidneys weighed approximately 300 grams together The capsules stripped easily, 
exposing smootli grayish-brown surfaces On section the cortices appeared slightly 
swollen The cortical and medullary markings were distinct and regular The pelves, 
renal vessels, ureters and bladder showed no gross pathological changes The uterus 
was moderately enlaiged due to several intramural and subserous fibroid nodules In 
addition to the tiacheobronchial nodes, there was also model ate enlargement of the 
mediastinal and para-aortic nodes 

Microscopic Examination The lungs showed extensive pneumonic consolidation 
(figure 3) The exudate was markedly fibrinous in chaiacter and only moderately 
cellular The cells consisted chiefly of large macrophages with considerable granular 
cytoplasm (figure 4) Many contained round, basophilic, mtracytoplasmic inclusions 
Scattered neutrophiles were present in small numbers The interalveolar septae were 
moderately thickened owing to capillary congestion and mononuclear infiltration 
Occasionall> they were lined by endothelial-Iike cells with plump nuclei The pleura 
remained essentially normal even where overlying pneumonic parenchyma Other 
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poitions of tlie lung showed edema and congestion Ihe bronchi contained a mod- 
erately cellular, mucoid exudate, but showed only mild or no inflammatory reaction of 
tlieir walls The lymph nodes showed a model ate inflammatory hyperplasia Many 
of the sinusoids were crowded witli large maciophages of the type seen in tlie pul- 
monary alveoli (figure 5) One section showed a small area of necrosis There were 
degenerative changes of the liver cells, particularly about the central veins, and a 
diffuse moderate fat vacuolization The liver capillaries were dilated The splenic 
pulp was markedly congested and showed moderately increased cellularity due to the 



Fig 4 Section of tlie lungs under low power (X 100) showing consolidation 

presence of polymorphonuclear, plasma and mononuclear cells Sections of the re- 
maining organs showed no noteworthy histopathologic features 

Gross Anatomic and Microscopic Diagnoses Bilateral confluent lobular pneu- 
monia, inflammatory hyperplasia of lymph nodes, fatty degeneration of liver, fibro- 
myomata of uterus 

Comment 

This case illustrates many of the typical features of psittacosis The history 
of exposure to the recently acquired love bird was an important lead m making 
the correct diagnosis Indeed, it w'ould be too much to expect that the nature 
of the infection would be recognized w’lthout knowledge of a possible source of 
exposure In this connection it is to be noted that all or nearly all birds be- 
longing to the family Psittacidae are actual or potential carriers of the disease 
The shell parakeet is regarded as the most important \ector of tlie illness, for 
the reason that this bird enters into commerce in large numbers 
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The investigations of Bedson/ Kruinwiede,' and Riveis,'* and their respeci 
co-workers, furnish ample evidence that a filteiable virus is the etiologic ag 
of this disease 

The incubation period has been estimated to lauge from seven to 14 di 
although it may occasionally be prolonged to more than a month In our c 
it was shoit, probably eight days 

Except for the pulmonary involvement, our case showed a marked res' 
blance to typhoid fever This is a common observation The patient frequei 
presents a typhoid-hke state, with headache, disorientation and marked droi 
ness progressing to stupor Rose spots may occur about the end of the i 
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Fig 5 Section o! the lungs under high power (X 500) showing the hbrmous and model 
cellular exudate The cells are predominantly large mononuclear phagocytes 

week The spleen, however, is as a rule not palpable The fevei when 
recorded is usually 100® to 102® F , and tends to rise to a height of 103 
105° F with irregular remissions duiiiig the second week The pulse is I 
to be slow in relation to the temperature This ijattern was obseived m 
case, except in the terminal phase (figure 1 ) , when the pulse became very i 
and feeble 

As a rule, pneumonia develops early and is the most striking feature o 
disease There is usually but little cough or expectoration early, but these 
develop later The cough is usually non-productive Dyspnea and cyai 
are present only when there is extensive pulmonary involvement Early 1 
may be very meager or no physical signs m the lungs, although the roentg 





CASE REPORTS 


535 


gram may show at the time a definite pneumonic process This was observed 
m our case (figure 2) As the consolidation spreads to involve a lobe or more, 
rales and other signs become apparent It should be noted that in spite of fairly 
marked pulmonary involvement on April 26, our patient presented no symptoms 
referable to the chest There was no increase m rate of respiration, no pain on 
breathing, no cough and no expectoration 

As shown by our case, the white blood count is usually normal or slightly 
above normal, but a leukopenia is not infrequent Our patient had also a mod- 
erate anemia Albuminuria is a very constant accompaniment after the disease 
IS established This was demonstrated in oui case 



Fig 6 


Medium power (X 230) section of lymph node showing sinusoid crowded with 
large mononuclear phagocytes 


Bedson * w as the first to point out that the patient’s serum will fix comple- 
ment in the presence of a psittacosis antigen, and he stressed tlie value of this 
leaction as a diagnostic procedure Rivers® and his co-workers demonstrated 
that the diagnosis can be confirmed also by inoculation of the patient’s sputum 
into white mice The complement fixation test m our case was strongl> positne 
The case fatality rate is generally given as 20 per cent Extensive pulmonary 
involvement is regarded as an ominous prognostic factor Several observers 
have noted that children and }oung adults tend to have mild attacks and that 
deaths are raie in patients under 30 years of age 

Treatment has m the mam been symptomatic Blood transfusions and ad- 
ministration of liver extracts have been recommended Convalescent serum lias 
been tried by several investigators and found to be of ver> doubtful value So 
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far as we know, this is the first record in this country of the use of sulfapyridine 
or its sodium salt in the tieatment of psittacosis 

The pathologic findings presented by this case of psittacosis were quite typi- 
cal The lungs showed the characteristic inflammatory process which is pri- 
marily focal or lobular and apparently not closely related to the bronchioles The 
alveolar exudate was markedly fibimous in character and only moderately cellu- 
lar (figures 4 and 5) The cells were chiefly large mononuclear macrophages 
with considerable granular cytoplasm Scattered neutrophiles were present in 
small numbers The pleura, as has been frequently observed, was essentially 
normal The lymph glands (figure 6) and to a lesser degree the spleen also 
showed the presence of large macrophages of the type seen in the pulmonary 
alveoli Th? liver showed areas of degeneration, particularly about the central 
veins There were no other remarkable changes 

The authors wish to express their gratitude to Dr Kai I F Meyer, of San Francisco, for 
his prompt and valuable assistance in establishing the diagnosis, and to Dr Dana W Atchley, 
of the College of Physicians and Surgeons, Columbia University, for valuable suggestions and 
criticisms 
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TRICUSPID STENOSIS REPORT OF A CASE WITH INVOLVE- 
MENT OF ALL FOUR VALVES OF THE HEART * 

By B L Hardin, Jr , M D , and Worth B Daniels, M D , F A C P , 

Washtfigton, D C 

Tricuspid stenosis is an uncommon valvular lesion of the heart and one 
rarely diagnosed clinically Leudet ^ in 1888, J B Herrick = m 1897, W W 
Herrick® in 1908, Futcher^ in 1911, and Zeisler® in 1933 have collected cases 
Zeisler could find but 250 autopsied cases m the world literature and of these 
only 12 per cent were correctly diagnosed before death Formerly there was 
discussion as to whether the lesion of tricuspid stenosis is congenital or acquired 
For many years the great majority of cases have been considered as due to 
rheumatic heart disease About SO per cent give a history of rheumatic fever. 
Females are three times more frequently affected than males The greatest 
number of those affected die between the ages of 20 and 30 Tricuspid stenosis 
is rarely present alone It is usually accompanied by lesions of one or more of 

* Received for publication October 9, 1940 
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tlie other valves The mitral is most commonly affected so that m the ma 
of cases tricuspid stenosis and mitral stenosis coexist 

The important clinical signs of tricuspid stenosis are produced mechai 
by a diseased valve obstructing the flow of venous blood between right j 
and right ventricle® In an attempt to overcome this obstruction the a 
hypertrophies Partially failing to overcome it the auricle dilates This ( 
dilatation of the vena caval openings into the auricle with the consequer 
of the valvular action of the musculature surrounding them Then die 
cavae dilate to accommodate the backflow The result of this mechanism i 
the blood in auricle, venae cavae, jugulars and liver is under gready inci 
pressure Laclang the protection against backflow afforded by interposed i 
It pulsates strongly in response to right auncular systole It also pulsa 
lesponse to right ventricular systole Since tricuspid insuffiaency alwa] 
companies tiicuspid stenosis, a portion of the right ventncle’s blood will be i 
into die right auricle, thereby starting a pulse that travels to jugular and 
Chmcal Findings (1) Dyspnea, on exertion ^ (2) Cyanosis (i) I 

sided enlargement of heart (4) Elevated venous blood pressure (5) 
tendon and presystohc pulsadon of cervical veins with large ‘‘A” wa 
phlebogram due to strong right auricular systole (6) Enlargemeni 
double pulsation of liver, detectable by observation, palpation or hepato 
One pulsation is synchronous with the “A” wave of jugular pulse an( 
it IS produced by a strong nght auncular systole The other is synclir 
With the “V” wave of jugular pulse and like it is produced by right ventr 
systole (7) Disappearance of "A” waves in phlebogram and hepatc 
(the double liver pulsation either giving way to a single pulsation or ( 
pearing altogether) upon the failure of die right auricle or onset of aur 
fibnllation or nodal rhydim® The single wave or “V” wave of phlebc 
and hepatogram. IS due to tncuspld insufficiency and was called the ventr 
form oi tine venous pulse by Mackenzie® (S) Concomitant rnitial sti 
which produces a rough diastolic or presystohc murmur at the apex 
murmur of tricuspid stenosis, also a diastolic murmur, is usually heard 
the xiphoid process and may or may not be differentiated from that at the 
The presence of systolic murmurs at apex and xiphoid may comphcat 
differentiation (9) Ascites out of proportion to the peripheral edenu 
the congestion of die lungs (10) Cirrhosis of the liver following proli 
chronic passive congestion Either may give rise to jaundice 

Diffeiential Diagnosis Chrome constnctive pencarditis and pencardi 
fusion must be differentiated from tricuspid stenosis By obstructing v( 
return to the right auricle they may give rise to high venous pressure, he 
megaly and ascites The differentiation should not be difficult because c 
normal-sized, quiet and fixed heart of constrictive pericarditis and die 
shaped heart •witia weak sounds and paTadoxita\ pulse of pericardial effi 
However, it is u orthj of note that an auricular liver pulse has been report 
bodi these conditions 

To differentiate tricuspid stenosis from tricuspid msufficieiic} niaj be 
difficult, particularly in the end stages of heart disease Tricuspid msuffic 
wall, as long as the right lentncle is strong enough and m spite of the pre 
of cardiac arrhythmia giie a h\er pulse consisting ot one big ware <^^1 
to the two ivaves of tricuspid stenosis How e\ cr this differentiation holds 
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only SO long as the patient with tiicuspid stenosis has a normal caidiac rhythm 
If auricular fibrillation should supervene, the “A” wave of auricular systole, so 
diagnostic of tricuspid stenosis, would disappear leaving the single “Y” wave 
of tricuspid insufficiency 

Tricuspid stenosis cannot be diagnosed m a case of initial stenosis before 
the characteristic double pulsation of the liver appears It may be suspected 
111 a young girl from the presence of a diastolic murmur at the xiphoid which 
has different characteiistics from the mitial murmur 

Probably the chief reason foi the ranty of the diagnosis of tricuspid stenosis 
IS a concomitant cardiac arrhythmia which deprives the right auiicle of its 
ability to contract in systole and give rise to the large “A” wave in the liver pulse 

Case Report 

D F, a 19-yeai-old unmained colored girl, was fiist seen by us on her second 
admission to Emergency Hospital in May 1938 complaining of swelling of the face, 
abdomen and legs, shortness of breath, and a cough sometimes productive of bloody 
sputum She had been suffering from heart trouble for 21 months and had had 
several hospital admissions during this time At the beginning of her illness the 
important findings had been puffiness of the face, slight ankle edema, coarse lales at 
the lung bases, an enlarged heart witli signs of mitral stenosis, an enlarged liver, a 
venous blood pressure of 110 mm of saline and a four plus Kahn leaction After 
several months signs of aortic insufficiency had been detected About nine months 
before we saw her the presence of a to-and-fro murmur at the tricuspid valve ai ea, a 
.pulsating liver and an elevated venous pressuie (235 mm saline) had led to the diag- 
nosis of tricuspid insufficiency About a montli befoie we saw her she had pneumonia 
involving the light lower lung There was no past history of rheumatic fever, but 
she had had frequent sore throats One and one-half years before the onset of heart 
trouble she had been hospitalized for an acute tonsillitis and at this time heait disease 
had not been discovered 

The patient lay flat m bed and did not appear acutely ill There was a visible 
jugular pulsation The heart was enlarged to the right and left, with the point of 
maximum impulse m the fifth interspace nearly m anterior axillary line Measure- 
ments were 13 5 cm to the left m the fiftli interspace and 7 cm to the right in the 
fourth interspace Figure 1 is a roentgenogram of the heart Theie was an 
intense presystolic thrill at the apex There was a to-and-fro murmur ovei the entire 
precordium At the apex the loudest murmur was a rough, low-pitched, presystolic 
murmur ending m a blurred fiist sound The second sound was obliterated by an- 
other softer murmur running through diastole and joining the rumbling presystolic 
The beginning and ending of a systolic muimur could not be made out owing to tlie 
prominence of the diastolic Over tlie lower sternum and upper portion of the liver the 
rumble gfave way to a musical to-and-fro murmur with the diastolic phase of longei 
duration than the systolic At the base of the heart As and Ps were not heard Here 
the to-and-fro murmur was faint but the diastolic phase was heard along the left 
sternal margin and sounded like that of aortic insufficiency There was no Corrigan 
pulse There was a visible and palpable liver pulsation apparently synchronous with 
the jugular pulsation The liver was three fingers’-breadth below the costal margin 
The heart rate and rhythm were normal, and the lung bases were clear Tliere was 
no edema of the extremities, and no ascites 

Venous blood pressure was 345 mm saline 

Electrocardiographic findings were Increased P-R interval, 0 23 second Right 
axis deviation A high, broad and split P-wave in Leads I and II T-wave inverted 
in Lead III 



CASE REPORTS 


Pol>graphic tracings were taken of the jugular vein, liver, carotid artery and 
apex beat of the heart (figure 2) The liver tracing showed two distinct waves, one 
due to auricular systole and one to ventricular systole The A-C interval of tlie 
jugular pulsation, like the P-R interval of the electrocardiogram, was prolonged 
Simultaneous stetliographic and electrocardiographic tracings were obtained which 
showed the characteristics of the various heart murmurs and a P-R interval of 028 
second (figure 3) 
















Fig 1 Tucroentgenogram of the heart 


Seseial observers later noted tliat the sjstohc murmur at the b lae of tin. Iitirt na-. 
transmitted into the neck vessels, nhich suggested the presence oi aortic stenosis 
Complete diagnosis at tins time was chronic cardiac \ai\ular disease ( rheum Uie) 
mitiil stenosis and insufheicnej , aortic stenosis and insufiieiencj , and tiicuspid stenosis 
and msuflicienej 

During the following nine months from June 1938 until her death in Maich 19 jJ 
tlie patient was bedridden either at home or in the hospital ihe heart became tre- 
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niendous, filling most of the anteuoi thoiax There was one episode of fevei and 
hemoptysis with consolidation of the right lower lung There was another stormier 
episode of tachycardia accompanied by premature contractions The venous pressure 
went as high as 400 mm of saline The livei remained enlarged and pulsating, and 
the last few months were characterized by sacral edema and a marked ascites requir- 
ing diuretics and paracenteses 

Temperature, pulse and respiration were within normal limits generally except 
for the episodes of tachycardia and hemoptysis The blood pressure was 125 mm Hg 
systolic and 70 mm diastolic Blood counts were not remarkable The blood Wasser- 
mann reaction was four plus and for this reason she received bismuth Sedimentation 
rates were within normal limits Basal metabolism on two occasions was plus 20 per 
cent and plus 8 per cent Blood non-protein nitrogen was 28 to 41 mg per 100 c c 
Kidney function test gave a reading of 72 per cent in two houis The urine was noi- 
mal until the last few weeks of life when it showed albumin, casts and red blood cells 

Autopsy There was some cyanosis of nail beds The abdomen was distended 
with fluid, and there was slight edema of the lower extremities 
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Fig 2 Polygraphic tracing of jugulai vein, liver and apex beat 


The heart was tremendously enlarged, almost filling the anterior thoiax The 
pericardial sac contained 200 c c of clear yellow fluid The heart weighed 590 giams, 
the right side being about three times the size of the left The right atrium was espe- 
cially large, its musculature tremendously hypertrophied and its endocardium tliickened 
There was a stenotic lesion of the tricuspid valve which had glued together the three 
cusps so that they formed a fibious membrane, the opening of which scarcely admitted 
the tips of two fingers (figure 4) The right ventricle was not much hypeitrophied, 
measuring 7 mm in thickness The free edges of the cusps of tlie pulmonic valve 
were involved in a fibrous tissue which thickened them into a rolled edge 1 5 cm m 
thickness A few small intramural thrombi were found m the left auricular ap- 
pendage The endocardium of the left atrium was quite thickened The mitral valve 
was markedly stenotic with a fish mouth opening which barely admitted the tip of the 
little finger The left ventricle was normal There was a rather marked fibrosis 
with thickening of all four edges of the aortic valve There was also some glueing 
together of the aortic cusps at their bases The coronary aiteries and aorta were 
normal The superior and inferior venae cavae were tremendously dilated, the former 
measuring 4 cm across and the latter 6 cm 

There was no fluid in the pleural cavities, and there were no adhesions between 
lungs and pleura The lungs were gray, subcrepitant, firm, and rubbery in consistency 
On sections, tliey seemed quite dry, and there was no consolidation present 
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The abdomen contained about one and one-half liters of clear fluid 
The hver extended 3 cm below the ub margin It was heavy, firm and nodular 
It was estimated to be one and one-half times the normal weight, although it was not 
much over normal in size It showed a variety of colors ranging from orange to red 
to deep purple On section it cut with increased resistance The cut surfaces showed 
the same variety of colors and numerous radiating scars of fibious tissue The venous 
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Frc 3 Simultaneous stethographic and electrocardiographic tracing 


channels were much dilated and \ery pronounced There was a lobulated appeirance 
of the tissue and tlie finger w as unable to dent the tissue witli ease 

^Iicroscopically there was one area suggesting an Asclioff bod\ in the in>ocardiuin 
The lungs showed a peculiar interstitial fibrosis recently described as a manifestation 
of rheumatic fever bj Gouley*® The liver was m great part destroveil by an intense 
librosis causing an at>pical cirrhosis 
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their series of 21 autopsied cases of tricuspid stenosis tlie aveiage duration of 
symptoms was seven and one-half years 

A very unusual feature in this case is the involvement of all four valves of 
the heart 

To repeat what has been previously noted by numerous writers, tricuspid 
stenosis, by deci easing the volume of blood pumped into the pulmonic circula- 
tion, relieves the strain on the left auricle and thereby mitigates the signs of 
concomitant mitral stenosis such as dyspnea, accentuated pulmonic second 
sound, and congestion of the lung bases 

Ascites out of pioportion to edema of the lower extremities is characteristic 
of constrictive pericarditis as well as tiicuspid stenosis Apparently, the portal 
circulation is more vulnerable to elevated venous pressure than the vena caval 
The reason for this is not clear In tlie later stages of both diseases a cirrhosis 
of the liver consequent upon chronic passive congestion better explains this 
phenomenon Chronic passive congestion of the liver accounts for the jaundice 
which combined wnth cyanosis may give persons with tiicuspid disease a peculiar 
3'^ellow-blue color 

Summary 

Tricuspid stenosis has been discussed mainly from the diagnostic point of 
view and a case with autopsy reported illustrating the important signs of this 
disease Incidentally, all four valves of the heart were affected by the rheumatic 
process 
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CHOREA COMPLICATING POLYCYTHEMIA VERA; 

REPORT OF A CASE ' 

By Lawrence M Kotner, MD, St Louis, Missoiui, 

and 

John H Tritt, MD, Fort William, Ontaiio 

Erythremia, or polycythemia vera, is a disease chaiacteiized by aii inciease 
111 the erythrocyte count and volume of the circulating blood, splenomegaly, and 
various circulatory phenomena due to the increased viscosity of the blood 
Neurological symptoms and signs are common in this condition as was empha- 
sized by Vacquez and a little later by Osier in their original reports of this 
disease Christian^ emphasized the neurological manifestations of this condi- 
tion and stated that the failure to keep these symptoms in mind leads to mistakes 
in diagnosis In his report of 10 cases of polycythemia vera, headaches and 
vertigo were the most common presenting complaints Blurring of vision, 
scotomata (often scintillating), hemianopsia, diplopia, paresthesia, paresis, 
paralysis, and speech disturbance were other central nervous system manifesta- 
tions He believed that in the earlier stages, the nervous symptoms resulted 
from simple circulatory distuibances secondary to the increased viscosity of the 
blood In the late stages, he contended that cerebral softening or cerebral hemor- 
rhage and local vascular lesions such as thrombosis were often to be found 
Brockbank,® m an analysis of 56 cases at the Mayo Clinic, pointed out that head- 
’ ache predominated in 33 of these patients, vertigo in 30, general weakness in 15, 
fullness in the head, paresthesia and mental impairment in 11 Sloan ® reported 
the case of a man aged 40, with erythremia, who developed a thrombosis of the 
Sylvian artery, followed by a subarachnoid hemorrhage This patient recovered 
In another patient reported in his series the presenting complaint was a pruritus 
of seven years’ duration Adams * found in nine cases of erythremia, six pa- 
tients who presented themselves because of either headache, vertigo or pares- 
thesia 

Chorea, however, as a complication of erythiemia is rare Umney,® in 1909, 
was the first to report such an occurrence His patient, a 34 yeai old female, 
had a red cell count of 9 5 million, and was known to have had erythremia for 
some eight years She developed a speech disturbance which rapidly developed 
into a chorea, followed shortly by thrombosis of the left jugular vein The 

♦Received for publication January 21, 1942 
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chorea rapidly cleared but reappeared after one month, this time followed by 
edema of the lower half of the body, cough, dyspnea, anuria and finally death 
The author tliought that the chorea was on the basis of cerebral thrombosis No 
autopsy was obtained Pollack® referred to a case, reported by Berdachzi in 
1909, of a 50 year old woman who developed chorea from which she finally re- 
covered after seven months Her red cell count at the onset of the chorea was 
10 9 million, and after recovery was 9 3 milhon Pollack in 1922 reported the 
tlurd case of chorea complicating this disease The patient was a 38 year old 
woman who had complained of headache, vertigo, dyspnea, cyanosis, and blurring 
of vision for six months Her red cell count was 8 1 million, the leukocyte count 
8,500 This patient developed chorea which involved mainly the upper half of 
her body* and which lasted two months Improvement was noted 10 days after 
roentgen-ray therapy to the long bones was started This patient also recovered 
Pollack believed that the underlying pathology here was either cerebral throm- 
bosis or hemorrhage In 1922 Doll and Rothschild’ in Germany cited six 
brothers and sisters, five of whom had Huntington’s chorea The youngest 
sister, who did not have chorea, was found to have a red cell count of 6,000,000, 
and a hemoglobin of 95 per cent One brother with chorea had a red cell count 
of 6 5 million, a hemoglobin of 115 per cent, and a firm palpable spleen Obvi- 
ously, however, the etiology of the chorea here was entirely different from the 
first three cases reported above In the French literature in 1933, Schiff and 
Simon ® reported the inadence of chorea in a 78 year old woman known to have 
had erythremia for at least five years The chorea developed rather suddenly 
and was extremely violent This patient had a red cell count of 6 8 million with 
a hemoglobin of only 90 per cent The leukocyte count was 16,000 A lumbar 
punctuie revealed xanthochromic fluid containing many red blood cells and 35 
white blood cells per cu mm The Pandy test was strongly positive These 
authors, too, explained the disturbance on a vascular basis, probably thrombi 
and hemorrhages in the region of the basal ganglia 

In this paper we \vish to present another case of chorea complicating erythre- 
mia together with the laboratory data and the autopsy findings 

Case Report 

This patient was first seen in 1935 when she was admitted to the hospital suspected 
of having a fractured pelvis In the previous IS years there had been five fractures 
of the bones of tlie lower extremities Examination was essentially negative save for a 
dusky skin, markedly reddened mucous membranes and a palpable spleen The red , 
cell count was 9 4 million, white cell count 12,700, and hemoglobin 130 per cent The 
bleeding time was 3 5 minutes, clotting time 2 minutes, clot retraction nil, blood sugar 
94 mg per cent, non-protein nitrogen 29 mg per cent, blood diastase 20 (normal 80 to 
ISO),** blood calcium 11 mg per cent and glycolysis rate 62 8 mg per cent per hour 
(normal about 16 mg per cent per hour) In view of the physical findings and 
laboratory data a diagnosis of polycythemia vera was made There were no symptoms 
speafically referable to tins disease, and tlie patient was discliarged without treatment 

On August 21, 1940, she presented herself at the out-patient department complain- 
ing of a sore mouth following the extraction of a tootli three weeks prcviousw 
Examination was negative except for emaciation, a dusky skin, red mucous mtnibran^ 
and a palpable spleen Ihe red cell count was S 5 million, the leukocyte count 14,900 
and hemoglobin 130 per cent At tins tune she refused treatment for rcr 
polycytliemia 
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On Octobei 3, 1940, she again piesented herself complaining of “nervousness” 
of SIX weeks’ duration, an ulcei of the mouth for that length of time, and an attack 
of seveie abdominal pain with nausea the day previous Examination levealed an 
emaciated 64 yeai old white female who was extremely hyperkinetic She did not 
remain still foi longer than a few seconds but was continuously moving her arms, 
legs, tiunk, head, and featuies in a vaiiety of purposeless, iiregulai movements Her 
speech was explosive and difficult to understand These movements could be abolished 
for a moment or so on request, but would invariably retuin The skin was dusky, all 
the superficial veins were full and piominent The mucous membianes were red 
The eyes, ears, nose and throat weie negative save foi a few very loose and carious 
teeth, and a shallow ulcei in the floor of tlie mouth diiectly under the upper right 
molais This was considered to be traumatic in oiigin Fundic examination re- 
vealed maikedly sclerotic arteries and distended veins The chest was clear except 
for an occasional ciackle at the left base Abdominal examination revealed a fiim, 
non-tender spleen which could be palpated foui fingers’ bieadth below the costal 
margin Neurological examination levealed an extiemely hyperkinetic individual 
She was in almost continuous motion, hei Head, eyes, mouth, tiunk and extremities 
all taking pait The movements were irregular, purposeless and at times explosive 
in character Speech was infiequent, only a word or two being spoken at a time, was 
explosive but clearly articulated She would quiet down remarkably when asked to do 
so and could even write a short sentence relatively legibly, but in a minute or so tlie 
hyperkmesis recuired She was well oriented as to time, place and person but ap- 
parently had little insight into her condition, describing it as “nervousness ” She was 
not unusually conceined about hei activity The cranial nerves were negative and 
all the deep tendon reflexes were equal, although the knee and ankle jerks weie very 
sluggish The abdominal reflexes weie absent, there were no pathological toe signs 
Sensation, so far as it could be tested, did not seem impaiied The essential laboratoiy 
data were as follows red blood count 9 5 million, white blood count 16,500, cell 
volume 76 per cent, bleeding time three minutes, clotting time one minute, pro- 
thrombin time 1101 mal, sedimentation late ml in 24 houis, clot letraction ml m 24 
hours, blood sugai 98 mg per cent, non-protein nitrogen 39 mg pei cent, diastase 10, 
blood calcium 9 5 mg per cent, phosphorus 2 9 mg pei cent, potassium 25 mg per cent, 
total protein 8 0 per cent, A/G ratio 1 2, glycolysis rate 51 5 rag per cent per houi, 
spinal fluid calcium 6 5 mg per cent (normal 4 5 to 5 5) and spinal fluid piotein 52 
mg per cent 

Two days following admission hyperkmesis had markedly abated, though it was 
still apparent Examination at this time was essentially unchanged This state of 
affairs continued until the fifth hospital day when the motor phenomena leappeared 
in greatei degree than that seen on admission At this time, too, she could control 
herself for a minute or so when lequested to do so In ordei to pi event exhaustion, 

• 5 cc of paraldehyde weie administered intravenoush She slept for a few houis, 
but giadually the hyperkmesis reappeared and was still inoie exaggerated Intui- 
venous paraldehyde was again given, a nasal tube passed, and fluids, togetliei with 
small doses of paraldehyde as needed, were given by this loute On the sixth hos- 
pital day bronchopneumonia developed At that time neurological examination was as 
before save that the knee kicks and ankle jeiks were absent as was also the right 
biceps jerk Lumbar puncture was repeated The spinal fluid was found to Le 
slightly xanthochromic and contained 1000 crenated erythrocytes per cubic niilhnieter 
of fluid Her urinary output decreased markedly In spite of fluids administered 
parenterally and b> nasal tube, the non-protein nitiogen rose to 85 mg per cent 
Venesection produced no change m the picture, the patient getting lapidly worse and 
dying on the ninth hospital da> ^ 

Autopsy was performed 45 minutes after death Aside from several small pul- 
monary and' mesenteric thrombi the essential findings were limited to the brain This 
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was of normal size and consistency and on its surface contained no hemorrhage or 
exudate The cortical veins appeared daik and were distended with blood On 
frontal section, throughout the brain substance the small vessels stood out proniinentlj 
because tlieir blood content was greater than normal What appeared to be small 
thrombi filled many of tliem These vessels stood out more prominently in the white 
matter, altliough they were present m tlie gray matter also The veins within the 
ependyma of tlie lateral ventricle along the septum pellucidum were distended witli 
blood The ventricles were normal in size and were not distorted The cerebellum 
was normal in the gross and on section The choroid plexus of the fourth ventricle 
appeared hemorrhagic, and there was a small amount of bleeding into the ventricle 

Microscopic Evamimtion In general the morphological changes were uniform 
throughout the sections examined The meninges were moderately engorged and 
contained red cells lying free within their meshes, but no large hemorrhagic deposits 
The meningeal veins, especially those of larger caliber, were engorged and some of 
them contained thrombi which filled their lumina There was a rather interesting lack 
of uniformity in the character of tlie arterial structure Many of the arteries appeared 
quite normal Many, however, especially the smallei ones (those dipping into the 
cortex), displayed a thickening of the media witliout any intimal proliferation or 
deposits Sucli vessels were scattered within the substance of the brain in various 
regions The arteries did not contain thrombi Within the brain substance, especiallv 
in the subpial and subependymal regions, there were many distended and liirombosed 
veins Scattered within the substance of the brain there were smaller veins which 
were tlirombosed and filled ivith rather fresh clots Around some of these filled veins 
there was a variable degree of demyelinization, which in some regions was rathei 
pronounced The basal ganglia and tlieii surroundings shared in tlie same general 
pathological processes as described above Witli hematoxylin and eosin stain no s g- 
nificant distortion of cortical architecture could be made out The nerve cells had a 
normal structure and appearance This applied to cortex, basal ganglia, dentate 
nucleus and cerebellum No acellular areas m the cortex could be identified Phos- 
photungstic acid preparations yielded no additional information regarding the general 
pathological picture 

Comment 

A search of the literature has revealed four similar cases of erythremia com- 
plicated by chorea, all occurring m females This case then represents the fifth 
to be reported to the present time Of the five females three were middle-aged 
The youngest was 34 years old, the oldest 78 Oui pahent was 64 years old 
The etiology of the chorea as it complicates this disease has been thought m the 
past to be on a ^'asculal basis, namely multiple cerebral thrombi On the basis of 
our knowledge of central nervous system physiology chorea has generally been 
ascribed to some organic derangement involving the basal ganglia Houe\er, 
the autopsy m tins instance revealed widespread involvement ot both cerebral 
hemispheres The thrombi were located only m the smaller veins, and there « as 
no predilection for these veins to be located m the basal ganglia or the area im- 
mediately adjacent The xanthochromic and sangumous spinal fluid obtained 
shortly before death was, of course, explained by' the small hemorrliagic area 
found 111 the choroid plexus of the fourtii ventricle at autopsy' This case w as 
unique m that it represented the first instance reported m the literature of an 
autopsy' performed on a person afflicted w'lth chorea and polycythemia \era 

* ♦ -!! j! 

Dr Louis Turten assisttd m the interpretation of the histological sections of the brain 



548 


LAWRENCE M KOTNER AND JOHN H TRITT 


BIBLIOGRAPHY 

1 Christian, H A The iieivous symptoms of polycythuiiid vcra, Am Ji Med Sci, 1917, 

cliv, 547 

2 Brockbank, T W Neurologic aspects of polycythemia vera. Am Jr Med Sci, 1929, 

clxxviii, 209 

3 Sloan, L H Polycythemia rubra vera, neurologic complications. Arch Neurol and 

Psychiat, 1933, xxx, 154 

4 Adams, L J Polycythemia vera with special reference to the nervous manifestations, 

Canad Med Assoc Jr , 1935, xxxii, 128 

5 Umney, W F Notes on a fatal case of splenomegalic polycythemia. Lancet, 1909, i, 

1243 

6 Pollack, L J A case of chorea and erythiemia, Jr Am Med Assoc, 1922, Ix-vviii, 724 

7 Doll, H , and Rothschild, K Familial polycythemia with progressive Huntington's 

chorea, Klin Wchnschr, 1922, i, 2580 

8 ScHiFF, P , and Simon, R Erythremia with attacks of cataplexy, chorea and mental con- 

fusion, Ann Med-psychol (pt 1), 1913, xci, 616 

9 SoMOGYi, M Micromethods for the estimation of diastase, Jr Biol Chem, 1938, exxv, 

399 

10 Cook, J E, and Somogyi, M The rate of glycolysis in erythremia. Arch Int Med, 
1929, xhv, 813 


I 



EDITORIAL 

COCCIDIOIDOMYCOSIS 

The occurrence in man of infection with the fungus Coccidioides immiUs 
has been recognized since the description of the first case by Wemicke and 
by Posadas in Argentina 50 years ago Many similar cases (of the gen- 
eralized form of the disease) have since been reported in the United States, 
over 500 in all, a large majority of whom had lived in the San Joaquin Valley 
in California This disease, generally known as coccidioidal granuloma, 
IS characterized by the development of extensive granulomatous and sup- 
purative lesions, most frequently m the lungs, but also in other viscera, in the 
skin, bones and joints, and occasionally in the central nervous system Prac- 
tically any tissue or organ may be involved The lesions closely resemble 
those of tuberculosis in tlieir clinical, roentgenologic and pathologic ap- 
pearance The disease usually runs a chronic progressive course, with a 
mortality of about 50 per cent Coccidioidal granuloma is rare, even in the 
San Joaquin Valley, in which it is stated that from 40 to 50 new cases per 
year occur 

This was the only type of human infection recognized until 1936, when 
Dickson ^ and Dickson and Gifford ® demonstrated that Coccidioides immitis 
was the cause of a relatively common benign disease which had long been 
known locally as San Joaquin Valley fever, or “desert fever ” This disease 
IS characterized by an acute onset with fever, malaise, general aches and 
pains, sore throat, cough, and usually scanty sputum The lattei is some- 
times blood tinged and may be copious, but it often disappears after a few 
days There may be a transient erythematous eruption At the onset the 
infection is often mistaken for “influenza” or a severe cold, and the symp- 
toms are frequently so mild that the patient does not come under medical 
observation 

After about two weeks, and often after a partial remission, characteris- 
tically a typical erythema nodosum eruption appears o\er the legs, more 
rarely on the arms, scalp, or about the neck This may be accompanied by 
a recurrence of fever, and by acute joint pains and occasionally conjunctivitis 
There is often a moderate leukocytosis and an eosinophilia The eruption 
gradually subsides, and complete lecovery nearly always occurs This is 
followed by a high degiee of immunity which is probablj'’ lifelong It has 
been shown that the appearance of the erythema nodosum coincides ^\Ith or 
closely follows the development of a high degree of hypersensiti\ene»s to 
the fungus The eruption is believed to be a nonspecific allergic phenomunon 
analogous in its pathogenesis to the similar eruption whidi is often obser\ecl 
in cases of tuberculosis 

Dickson, E C Coccidioides infection Part I, Ardi Int iltd., 1937, Iix, 102<^1(W 

- Dicksov, E C, and Gifford, M A. Coccidioides infection (coccidioidonijcosis) II 
The primary type of infection, Arch Int. Med , 1938, Ivu, 853^71 
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Although this eruption has been regarded as a charactei istic feature of 
San Joaquin Valley fever and, indeed, was almost essential for its clinical 
recognition, it has since been shown that many similar mild piimary mfec- 
' tions with C occidioides immitis occur without the eruption In fact, the 
eruption appears m only from 2 per cent to 5 per cent of the cases 

Clinically the most characteristic feature of piimary coccidioidomycosis 
IS to be found in the pulmonary lesions Abnormalities demonstrable on 
physical examination are variable and often trivial, but the roentgenologic 
changes are usually definite and fairly characteristic These have been de- 
scribed by Farness and Mills,® Wmn,"* and others, and m this number of 
the Annals of Internal Medicine Winn and Johnson report a study of the 
roentgenologic changes in 40 cases of primary coccidioidal infection This 
study illustrates clearly the general character of the lesions and their divei- 
sity The resemblance to early tuberculous lesions is striking One of the 
most interesting features is the early appearance of small cyst-like cavities, 
with little evidence of reaction on the part of the surrounding tissues, the 
eaily healing in some cases, and their persistence m others, with little ten- 
dency to progress, and with negligible effect on the general health of the 
patient, even though organisms are excieted in abundance in the sputum 
The diagnosis depends primarily on demonstrating the organism in the 
sputum This may be done by direct examination, by culture, or by animal 
inoculation In the sputum (best examined in fresh moist preparations), 
as well as in the tissues, C occidioides mimitis occurs as spherical structures 
about 30 micra in diameter, having a thick, highly refiactile cell wall 
In the parasitic stage the organism reproduces by endosporulation, and the 
small endospores can often be seen within the spherules There is never 
budding nor hypha formation The spherules are not infectious unless 
actually inoculated into the tissues On culture media (preferably 
Sabouraud’s agar), however, hyphae grow out from these spherules, and 
form colonies consisting of a branching septate mycelium Aerial hyphae 
grow out, and in them are produced myriads of minute chlamydospores 
Local infections, however, may be acquiied through skin abrasions 

The cultural and morphological characters of the organism are not 
entirely distinctive and positive identification requires animal inoculation, 
preferably intratesticular injection in guinea pigs If either infected sputum 
or culture is used, after 10 days to two weeks the characteristic spherules may 
be formed in the tissues 

Just how and where the oigamsm passes through this saprophytic stage 
under natural conditions has not been demonstrated It has been suggested 
that it grows in the soil during the wet season, producing spores which are 
blown about in dust during the dry season There is strong epidemiologic 
evidence that the infection is actually so acquired The organism has been 

3 Farness, O J, and Mills, C W Coccidioides infection, Am Rev Tuberc, 1939. 
xwiN, 266 

■* Winn, W A Pulmonary cavitation associated with coccidioidal infection. Arch Int 
Med, 1941, Kviii, 1179-1214 
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isolated from the soil as well as from small wild rodents m infested regions 
by Emmons ® and others The number of successful isolations, however, 
was relatively so small (5 of 150) that it seems unlikely there can be any 
widespread multiplication of the organism m the soil 

A positive diagnosis of coccidioidal infection may also be made by intra- 
cutaneous tests with coccidioidin This is a filtrate of a broth culture of the 
organism, analogous to tuberculin The reaction usually becomes positive 
within 10 days or two weeks after infection and remains so for long periods 
of time, -possibly throughout the life of the individual Studies of selected 
groups of individuals living in regions in which the disease is prevalent, 
made by Smith ® and others, have shown a high incidence of positive reactors 
Thus, in a group of 2700 school childien over half gave positn^e reactions 
Among those who had lived in the Valley less than one year, only 17 per 
cent gave a positive reaction, but 77 per cent of those with a residence there 
of more than 10 years did so On the other hand, half of the cases showing 
clinical evidence of infection had lived in the Valley less than one year, and 
two-thirds less than two years 

Such observations indicate that in the affected regions the bulk of the 
population eventually becomes infected with Cocadioides immitis and ac- 
quires, probably, a lasting immunity In a large majority of cases the in- 
fection is symptomless or so nearly so that it is not recognized Most of 
those who show clinical evidence of infection run a benign course and 
recover after a few weeks In some cases, however, the disease may run a 
more severe course, sometimes simulating a severe bronchopneumonia or a 
chronic pulmonary tuberculosis (Faniess,’ Winn and Johnson) In onlj 
one out of several hundred cases does a general dissemination occur and the 
malignant form of coccidioidal granuloma develop 

The disease is not lestricted to California It is known to be prevalent 
in portions of Texas and Arizona, and it is probable that it will extend to 
othei areas in the desert region, if it has not already done so The presence 
of military camps in this region makes it probable that many of the men will 
acquire the infection and be a possible means of disseminating it widely 
wherever climatic conditions are such that the organism can complete tlic 
saprophytic phase of its life cycle Thus Shelton ® has reported that of 
736 men who gave negative coccidioidm reactions on admission to Camp 
Roberts, 14 reacted positively when retested three months later Alain festlj. 
It is important that physicians generally be aware of the existence of this 
disease and alert to recognize it if it should appear unexpected!} in new 
regions 

'■’Emmovs, C W Isolation of coccidioidts from soil and rodents, Pub Health Kej>, 
1942, hit, 109-111 , ^ 

•’SvriTir, C E £pideiiiiolog :3 of acute coccidioidomycosis with critheina nodosum, \m 
Jr Pub Healtli, 1940, xxx, 600-^11 

• Farness, O J Coccidioidomycosis, Jr Am Med Assoc, 1941, cnm, 1749-I/3_ 
s Shelton, R M A survey of coccidioidomjcosis at Camp Robert', Cilitorma Jr 
\m Med Assoc, 1942, cxviii, 1186-1190 
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Synopsis of Matena Medica, Toxicology and Pharmacology By Forrest Ramon 
Davison, B S , M Sc , Ph D , MB, Medical Department, The Upjohn Co 
Kalamazoo, Mich , formerly Professor of Pharmacology in the School of Medi- 
cine, University of Arkansas, Little Rock 2nd Ed 695 pages, 13 X 20 cm 
C V Mosby Co , St Louis 1942 

Dr Davison’s book has presented a complete summary, briefly and thoroughly, 
on the essential use of drugs for the student of medicine and the practicing physician 
Two guiding principles developed in the first edition of this book have been followed 
in the second edition, namely, that pharmacology is an integral part of medicine 
and that the study of drugs on a theoretical basis cannot be divorced from their 
practical application m the treatment of disease 

The author treats the principles of pharmacology, toxicology and prescription 
writing The drugs are classified and a summary of materia medica is given in Part I 
In Part II the subject of pharmacology is treated from the point of view of the various 
systems of the body on ivhich drugs act To illustrate. Chapter S in Part II deals 
with the drugs acting on the skin and mucous membranes, whereas Chapter XI treats 
drugs acting on the central nervous system, sub-heading, cerebrospinal nervous 
system 

The book contains numerous illustrations which are helpful m understanding the 
fate and action of various pharmacological agents 

After each chapter a selected bibliography follows 

The author is to be commended for his completeness in the selection of his 
material which makes this book a valuable addition to any physician’s library 

J C K , Jr 

Religion in Illness and Health By CArroll A Wise, Chaplain, Worcester State 
Hospital, Worcester, Mass 279 pages, 14 5 X 21 cm Harper and Bros , New 
York 1942 Price, $2 50 

This book IS another valuable contribution to the body of literature that has 
been produced in recent years and that is calculated to promote better understanding 
and cooperation between physician and minister for the sake of the individual person 
who needs their combined assistance 

The author is a minister who, as Chaplain of Worcester State Hospital, has had 
years of training and study that well qualify him to write a most stimulating book 
He IS not trying to produce a superficially "popular" treatise Neither is he a fad- 
dist Rather he is a scientifically trained man giving a clear and careful exposition of 
the basic problems of human personality and its surrounding cultures that lead to 
illness or health He insists that the whole person must be studied No adequate 
understanding can be reached by a diagnosis of certain faulty or unhealthy parts 
Man is not a mechanism but an organism and must therefore be understood as a 
whole 

In this process, religion has a very important part to play Its contribution to 
health is primarily preventive, and secondarily curative Religion provides insights 
into the nature and meaning of life It helps men to face the facts of experience 
honestly and rightly It creates more integrated, and thus more healthy, per- 
sonalities 

This IS a good book It ought to be helpful to doctors, but even more so to 
ministers and social workers Like the First Aid courses given by the Red Cross, 

It shows some of the damage that clergymen and others can do to the health of people 
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It warns them of some things not to do But best of all, it furnishes a basis for 
expanding thought and deepening understanding of human beings and their needs 

T G S 

Wounds and Fractures By H Winnett Orr, M D , FACS 227 pages, 16 5 
X 26 cm Charles C Thomas, Springfield, Illinois 1941 Price, $5 00 

The work, "Wounds and Fractures" by H Winnett Orr, is a tribute to the 
surgical skill of an exceptional man, but the author fails to realize that methods which 
are simple to him may be impossible for others less gifted to carry out 

He emphasizes early treatment of fractures and will accept nothing but the best 
possible position and fixation Good surgery is demanded as a preliminarj to suc- 
cessful (Orr method) infrequent dressing routine It is refreshing to find one brave 
enough to treat wounds without once mentioning sulfonamides, which reiterates that 
good surgery is still at a premium He has given little space to wounds not asso- 
ciated with fractures 

The author criticizes many accepted methods without satisfactory explanation 
He decries a method of pin fixation in common use, which, however, is much like his 
own He speaks lightly of shock and gas bacillus infection 

Certain chapters describe his methods too briefly, but the style is graceful, 
making reading easy and rapid The book will be enjoyed by all interested in this 
field of surgery, and many axioms will be remembered 
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Supplementary List or Members of the American College of Physicians 

On Active Military Duty 

In the July, 1942, issue of this Journal there appeared a list of the members of the 
American College of Physicians who up to that time were known to be on active 
military duty Since that time we have had reports that the following Fellows and 
Associates have been called to active duty with the armed forces of their country 


Maurice J Abrams 
Jacques H Ahronheim 
William W Alexander 
Edgar V Allen 
Frank J Altschul 
Charles H Armentrout 
Dudley C Ashton 
Harold C Atkinson 

James P Baker 
Gordon W Balyeat 
Joseph Bank 
Walter Bauer 
Abraham Becker 
Julien E Benjamin 
Clifton H Berlinghof 
Michael Bevilacqua 
Earl J Bieri 
Samuel Blackwell 
Franklin B Bogart 
Francis J Braceland 
Charles A Breck 
Hugh R Butt 
Charles S Byron 

John W G Caldwell 
Donald C Campbell 
Louie T Carl 
Henry R Carstens 
Charles R Castlen 
William Chester 
H Dumont Clark 
Thomas A Clawson, Jr 
James H Closson 
Charles B Coggin 
Leon H Collins, Jr 
Ralph R Cooper 
Darrell C Cram 
George W Cramp 
Robert W Currie 
John K Curtis 
Edward H Cushing 
Hajdn H Cutler 


Alva D Daughton 
Marion T Davidson 
Edward A Delarue, Jr 
Douglas Donald 
Charles D Driscoll 

Harold K Eynon 

Theodore R Failmezger 
Waldo B Farnum 
Elliston Farrell 
Dan W Fisher 
Donald E Forster 
Marshall N Fulton 

Stanley M Goldhamer 
Henry B Gotten 
Stephen A Graczyk 
Robert W Graham 

Frank W Hal pm 
George C Hamilton 
John R Hamilton 
M Coleman Harris 
Meyer M Harrison 
Andrew D Hart, Jr 
Thomas N Horan 
Arthur J Horton 
George H Houck 
Albert S Hyman 

Irving R Juster 

Mennasch Kalkstein 
John L Kantor 
T Douglas Kendrick 
Francis E Kenny 
Otis G King 
J Murray Kinsman 

Michael Lake 
John E Leach 
Edward P Lceper 
Charles E Lemmon 
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Jerome S Levy 

Stephen Reynolds 

Bernard I Lidman 

Rafael Rodriguez-Molina 

McKinley London 

Paul B Roen 

William S Love, Jr 

Jack Rom 

Thomas T Mackie 

Thomas L Ross, Jr 
Chauncey L Royster 

Emory H Main 

Hendrik M Rozendaal 

Orlando B Mayer 

Jesse McCall 

Henr^ A Schroeder 

Harold P McGan 

Leon Schwartz 

Perry J Melnick 

Maurice M Scurry 

Ralph W Mendelson 

Loyd W Sheckles, Jr 

Harold R Merwarth 

Karl Shepard 

James C Metts 

Euclid M Smith 

Frank Meyers 

Wilson F Smith 

Solomon G Meyers 

Edward D Spalding 

EarlL Mills 

Gilbert M Stevenson 

Morris £ Missal 

Lewis T Stoneburner, III 

Matthew MolitcTi 

Bert E Mulvey 

Elam C Toone, Jr 

John M Murphy 

James H Townsend 

Bergein M Overholt 

Woodford B Troutman 
Pat A Tuck wilier 

Sam A Overstreet 

Arthur R Twiss 

Thomas H Pargen 

William G Ure 

Frazier J Payton 

Abraham Penner 

John Vaughn 

Frank S Perkin 

Evans W Pernokis 

Emmett D Wall 

Elbert L Persons 

James A Walsh 

Kenneth Phillips 

Charles H Watkins 

Morton M Pinckney 

* Roger Sherman Whitney 

Herbert Pollack 

CarlJ W Wilen 

Alvin E Price 

James N Williams 

Jack 0 W Rash 

Francis C Wood 

Raymond J Wyrens 

Joseph W Rastetter 

Walter G Reddick 

Richard H Young 

Arthur J Revell 

* British Red Cross 


Gifts to the College Libilvry 

We gratefully acknowledge receipt of the following gifts to the College Librarj 
of Publications by Members 

Books 

Dr W A D Andetson (Associate), St Louis, Mo — “Synopsis of Pathologj ”, 
Frederick Ceres, F A C P , Captain, (AIC), U S Nav> — “Aviation Medicine Tech- 
nicians' Manual", 

Dr Ir\ine H Page (Associate), Indianapolis, Ind — “ Chemistry of the Brain " 

Reprints 

Dr Orville E Egbert, F A C P , El Paso, Te\ — 1 reprint. 

Dr J William Finch, F A C P , Hobart, Okla — 1 reprint, 
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Dr Clifton Keck Himmelsbach, F A C P , Lexington, Ky — 2 reprints, 

Dr Raymond Hussey, F A C P , Baltimore, Md — 2 reprints. 

Dr Richard DeMonbrun Kepner, F A C P , Honolulu, T H — 2 reprints, 

Dr W W Klement (Associate), Cincinnati, Ohio — 1 reprint, 

Dr James R Lisa, F A C P , New York, N Y — 15 reprints, 

Dr Aaron E Parsonnet, F A C P , Newark, N J. — 1 reprint. 

Dr Emilie V Rundlett, F A C P , Jersey City, N J — 1 reprint, 

Dr John H Shaflfer, F A C P , Detroit, Mich — 1 reprint. 

Dr Hugh Stalker, F A C P' Detroit, Mich — 3 reprints, 

Ralph M Thompson, F A C P , Lieutenant Colonel, (MC), U S Army — 1 reprint. 
Dr Stuart L Vaughan, F A C P , Buffalo, N Y — 1 reprint, 

Leon H Warren (Associate), Major, (MC), U S Army — 12 reprints. 

Dr John W Williams, F A C P , Cambridge, Mass — 32 reprints 

Dr Louis L Perkel, F A C P , Jersey City, N J , has donated a personally 
executed photograph entitled “Grand Central” to the College Headquarters This 
work was exhibited at the recent meeting of the American Physicians’ Art Association 


Schedule of Examinations by Certifying Boards 
The following Boards have announced schedules of their examinations as follows 


American Board of Internal Medi- 
cine 

William A Werrell, M D , Assistant 
Secretary 

1301 University Ave 
Madison, Wis 


American Board of Dermatology and 
Syphilology 

C Guy Lane, M D , Secretary 
416 Marlboro St 
Boston, Mass 

American Board of Pathology 
F W Hartman, M D , Secretary 
Henry Ford Hospital 
Detroit, Mich 

American Board of Pediatrics 
C A Aldrich, M D , Secretary 
707 Fullerton Ave 
Chicago, 111 

American Board of Psychiatry and 
Neurology 

Walter Freeman, M D , Secretary 
1028 Connecticut Ave , N W 
Washington, D C 


Wntten Examtnakons Will be given in 
various centers October 19, 1942 
Applications must be filed before 
September 1, 1942 

Oral Exanmiattons Philadelphia, Pa , 
April, 1943, in advance of the meet- 
ing of the American College of Physi- 
cians, San Francisco, Calif , 1943, in 
advance of the meeting of the Ameri- 
can Medical Association 
Wnllen Exannnations Will be given in 
various centers, October 12, 1942 
Oral ExamtnaHons Chicago, 111 , Decem- 
ber 4-5, 1942 

Written and Oral Examinations Rich- 
mond, Va , November 9-10, 1942 


Oral Examinations Chicago, 111 , Novem- 
ber 1-3, 1942, in advance of the 
meeting of the American Academy 
of Pediatrics, New York, N Y , 
December 4-6, 1942 

Oral Examinations New York, N. Y , 
December, 1942, San Francisco, 
Calif , June, 1943 
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American Board of Radiology Oral Examinations Chicago, 111 , Novem- 

B R Kirklin, M D , Secretary her 27-29, 1942 

Mayo Clinic 
Rochester, Minn 

For further details and application forms communicate with the respective 
secretaries 


Acting Governors of the College Appointed for 
Minnesota and Eastern Pennsylvania 

Dr Edgar V Allen, Rochester, Minn , College Governor for that State, has, as 
of August 1, entered the Medical Corps of the U S Army as a Lieutenant Colonel, 
as Consultant in Medicine and Coordinator of Professional Service for the 7th Corps 
Area Dr E H Rynearson of Rochester, Minn , has been appointed Acting 
Governor for Minnesota to serve until such time as Governor Allen may return 
As of August 1, Dr Edward L Bortz, Philadelphia, Governor for Eastern Penn- 
sylvania, who is a Lieutenant Commander in the Medical Corps of the U S Navy, 
has been transferred from the Philadelphia Naval Hospital, and Dr Thomas M 
McMillan, 2Q44 Locust Street, Philadelphia, has been appointed Acting Governor 
by the E\ecutive Committee of the College Dr McMillan will serve during Dr 
Bortz’s absence 


Dr LeRoy H Sloan, F,.A C P , College Governor for Northern Illinois, has been 
elected President of the Chicago Society of Internal Medicine Dr Italo Volini, 
F A C P , was elected Vice President, and Dr Richard Capps (Associate), was elected 
Secretary Dr Capps is now on active military duty with the Northwestern Uni- 
versity Unit, and during his absence Dr Howard Alt will act as Secretary Pro Tern 


Dr Barnett Greenhouse, F A C P , New Haven, Conn , has been appointed 
Consultant in Medicine to the Griffin Hospital, Derby, Conn 


Dr Robert H Felix, F A C P , U S Public Health Service, has been assigned 
to the U S Coast Guard Academy, New London, Conn , which is a training school 
for officers of the Coast Guard Dr Felix will be in charge of organizing, developing, 
and administering a psychiatric serMce for the cadets at the Academy 


Dr Charles G Sinclair, F A C P , has been advanced from Lieutenant Colonel 
to Colonel in the Medical Corps of the U S Army, and has been assigned as Camp 
Surgeon and Commanding Officer of the Station Hospital, Camp Hood, Tex 


Dr J C Geiger, F A C P , Director of Public Health of the City and County 
of San Francisco, W’as aw’arded the blue nbbon and collar of the Order of Merit, 
Grade of Commander, by the Government of the Republic of Chile, for “excellence 
of administration and research in solving public healtii problems *’ 


The Alumnae Association of the Woman's Medical College of Penns>Ivania, 
Philadelphia, held its 67th Annual Meeting, June 2, 1942 At a scientific session of 
this meeting, Dr Mary M Spears, F A C P , Philadelphia, Pa , spoke on “ Diagnosis 
of Lesions of Lower Colon,” and Dr Frieda Baumann, F A C P , Philadelphia, Pa , 
spoke on “The Clinical Aspects of the Sulfa Drugs ” Dr Ellen C Potter, FAC P , 
Trenton, N J , Acting President of the College, presented a report of the Boird of 
Corporators to the Association 
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At a recent meeting of the Arizona State Medical Association in Prescott, Dr 
Virgil G Presson, F A C P , Tucson, was chosen Vice President and Dr William 
W Watkins, F A C P , Phoenix, was reelected Secretary 


Dr Percy T Magan, F A C P , has retired as President and Professor of Medical 
Ethics at the College of Medical Evangelists, Los Angeles, Calif Dr Magan was 
the guest of honor at a reception in Los Angeles, May 13, held by students, alumni, 
and friends to mark his retirement as President of the College 

Dr Walter E Macpherson (Associate), Los Angeles, Calif , Professor of Internal 
Medicine and Physiology at the College, has been named President succeeding 
Dr Magan 


Dr Josiah J Moore, F A C P , Chicago, 111 , has been elected President of the 
Society of Illinois Bacteriologists 


Dr Stanley G Wolfe, F A C P , Shreveport, was installed as President of the 
Louisiana State Pediatric Society at its recent meeting 


Dr Kennon Dunham, F A C P , Cincinnati, was reelected President of the 
Ohio Public Health Association at its annual meeting in Columbus, May 21, 1942 


Dr Abraham H Aaron, F A C P , Buffalo, N Y , spoke on “Important Medical 
Measures in the Management of Gastrointestinal Diseases" at a joint meeting of 
the Third and Twelfth Councilor Districts of the Medical Society of the State of 
Pennsylvania in Sayre, June 24 


Dr Baldwin L Keyes, F A C P , has been named Professor of Psychiatry, 
Dr Martin E Rehfuss, F A C P , Sutherland M Prevost Lecturer in Therapeutics 
in the Department of Medicine, Dr Garfield G Duncan, Clinical Professor of Medi- 
cine at the Jefferson Medical College of Philadelphia 


Dr Walter E Vest, F A C P , Huntington, W Va , has been elected President 
of the American Therapeutic Society, and Dr Oscar B Hunter, F A C P , Washing- 
ton, D C , has been reelected Secretary 


Dr Eugene M Landis, F A C P , Charlottesville, Va , has been elected President 
of the American Society for Clinical Investigation, and Dr Wesley W Spink, 
F A C P , Minneapolis, Minn , Secretary 


Dr James E Paullin, F A C P , Atlanta, Ga , President of the College, was 
honored at a dinner, July 7, given by the Fulton County (Ga ) Medical Society to 
mark his election as President-Elect of the American Medical Association 


Dr Harold C Ochsner, F A C P , Indianapolis, has been named Secretary- 
Treasurer of the Indiana Roentgen Society 


Dr William Dameshek, F A C P , has been appointed Professor of Clinical 
Medicine at Tufts College Medical School, Boston, Mass 
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Dr Roger I Lee, F A C P , Boston, Mass , was chosen President-Elect of the 
Massachusetts Medical Society at its annual meeting in Boston, May 25, 1942 


Dr Franklin H Top (Associate), has been named Medical Director of the 
Herman Kiefer Hospital, Detroit, Mich 


Dr Thomas A Lebbetter, F A C P , Yarmouth, Nova Scotia, a Lieutenant 
Colonel in the Medical Corps of the Royal Canadian Army, is now attached to Army 
Headquarters at Ottawa as Assistant Adjutant General 


At the annual meeting of the North Dakota State Medical Assoaation in 
Jamestown, May 18-20, 1942, Dr Gordon R Kamman, F A C P , St Paul, Minn , 
spoke on "The Depressed Patient," and Dr Arthur C Fortney, F A C P , Fargo, 
N D , and Dr Paul J Breslich, F A C P , Minot, N D , were among those who 
conducted a symposium on "Encephalomyelitis ” 


At the annual meeting of the Texas State Heart Association in Houston, May 
11, Dr Marvin L Graves, F A C P , Houston, was elected President, Dr Merritt 
B Whitten (Assoaate), Dallas, Vice President, and Dr Walter B Whiting, F A C P , 
Wichita Falls, Secretary-Treasurer 


Dr Roy L Leak, F A C P , Middletown, has been named President of the 
Connecticut State Medical Society 


At the recent annual meeting of the Radiological Society of New Jersey, Dr 
Harry J Perlberg, F A C P , Jersey City, was named Secretary 


Dr Roy R Snowden, F A C P , College Governor for Western Pennsylvania, 
Pittsburgh, spoke on " Recent Advances in Our Knowledge of Hypertension " at a 
meeting of the Eighth Councilor District of the Medical Society of the State of 
Pennsvlvania in Conneaut Lake, July 15. 


Dr Daniel P Griffin, F A C P , Bridgeport, was elected President of tlie Con- 
necticut Society for Psychiatry and Neurology at its recent annual meeting 


Dr Paul P McCain, F A C P , Superintendent of the North Carolina Sanato- 
rium for the Treatment of Tuberculosis at Sanatorium and the Western North Caro- 
lina Sanatorium at Black Mountain, has been named Superintendent of the Eastern 
North Carolina Sanatorium now under construction m Wilson 


Dr David W Baird, F A C P , Associate Dean and Associate Clinical Professor 
of Medicine at the University of Oregon Medical School, Portland, has been ap- 
pointed Acting Dean of the Aledical School 

Among the speakers at a meeting of tlie Fifth Councilor District of the Mcdicil 
Societj' of the State of Pennsylvania, July 9, in Harrisburg, were 

Dr Harrv B Thomas, F A C P , York — “Practical Problems in Diabetes", 
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Charles R Reynolds, F A C P , Major General, (MC), U. S Army (Retired) — 
“Tuberculosis in the War”, 

Dr Edward L Bortz, F A C P , Philadelphia — “New Light on Old Folks ” 


At a meeting of the North Texas Medical Association in Terrell, June 2, Dr 
George R Herrmann, FACP, Galveston, spoke on “Interpretation of Electro- 
cardiogram and Coronary Artery Disease,” and Dr Milford O Rouse, FACP, 
Dallas, spoke on “ Diagnosis and Medical Management of the Gallbladder " 


The American Dietetic Association will hold its twenty-fifth annual meeting 
at the Hotel Statler in Detroit on October 19 to 22 


Tuberculosis Increases in Great Britain 

Recent announcements by William H Stoneman of the Medical Research 
Council indicates a sharp rise m the incidence of tuberculosis in Great Britain, 
with an increase in deaths from both pulmonary and nonpulmonary types since the 
beginning of the ivar Between 1939 and 1940 deaths from pulmonary tuberculosis 
increased 6 per cent and in 1941 there was an additional 10 per cent increase over 
1939 Even a greater increase in the percentage of deaths from nonpulmonary 
tuberculosis occurred There was a 40 per cent increase between 1939 and 1941 in 
deaths from tuberculosis meningitis The increase in the tuberculosis death rate, 
except for the increase of 34 per cent between 1939 and 1941 in venereal diseases, 
is the most significant threat in the wartime health situation of England 

Various causes have been advanced such as the increased use of unpasteurized 
milk, the closing of sanatoria, releasing carriers, a general decrease in physical resist- 
ance due to long working hours and unsatisfactory diet, the difficulty in providing 
regular treatment because of the shifting of infected people who are still working, 
increased numbers of contacts with active earners, and lack of faalities for proper 
treatment 

It has been pointed out that thus far there have been no widespread epidemic 
diseases as had been expected, and furthermore, that in the case of some diseases, 
which were expected greatly to increase during the war, there has actually been a 
marked decrease, both in incidence and in percentage of fatal cases 


F A C P 's Become Officers, Montana State Medical Association 

At the 64th Annual Meeting of the Montana State Medical Association in 
Missoula, Mont , July 8-10, 1942, Dr Ernest D Hitchcock, FACP, College 
Governor for Montana, of Great Falls, was inducted as President, Dr J P Ritchey, 
FACP, Missoula, was elected President-Elect, and Dr Thomas F Walker, 
FACP, Great Falls, was elected Secretary 


Dr Walter L Nalls, FACP, Richmond, was recently elected Secretary- 
Treasurer of the Society of Chest Physicians of Virginia 


Mississippi Valley Medical Society to Meet in Quincy, Illinois, 

September SO-October 2 

The 8th Annual Meeting of the Mississippi Valley Medical Society, under the 
Presidency of Dr Dan G Stine, FACP, Columbia, Mo , will be held at the Hotel 
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Lmcoln-Douglas, Quincy, 111 , September 30-October 2, 1942 About twenty-five 
clinician-teachers will present a program of lectures, demonstrations, and instruc- 
tional courses 

On September 30 the courses will be given by a group of Kansas City, Mo , and 
Rochester, Minn , clinicians, among whom are Dr Graham Asher, F A C P , Kansas 
City, on “Clinical Factors Which Influence Digitalis Administration” and Dr 
Russell M Wilder, F A C P , Rochester, Minn , on “Insulin in the Treatment of 
Diabetes” and “Food Control for Public Health Nutritional Considerations ” On 
October 1 Chicago clinicians will be in charge, among whom will appear Dr Robert 
A Black, F A C P , on the subject of “Rheumatic Heart Disease in Children ” 
For October 2 the following are among those on the program Dr James H Hutton, 
F A C P , Chicago, on “Endocrine Diagnosis and Treatment from the Clinician’s 
Standpoint” and Dr Arthur L Smith, F A C P , Lincoln, Nebr , on “Treatment of 
Heart Emergencies with Reproduced Heart Sounds ” 


Medical Editors to Meet at Qdinci, III, September 30 

The 2nd Annual Meeting of the Mississippi Valley Medical Editors’ Association 
will be held at the Hotel Lmcoln-Douglas, Qmncy, 111 , Wednesday, September 30 
This will be a dinner meeting under the leadership of Dr Clyde P Dyer, of St Louis, 
Editor of the St Louis County Medical Bulletin and President of the Association 
The meeting is being held during the 8th Annual Meeting of the Mississippi Valley 
Medical Society, which will also meet at the Hotel Lmcoln-Douglas, September 30, 
October I, 2 All past and present medical editors and those interested m medical 
journalism or writing are cordially invited to attend There is no registration fee 
Program of the meeting or dinner reservations may be secured through Harold 
Swanberg, M D , F A C P , Secretary of the Association, W C U Building, Qumcv, 
111 


The Health Supplies Branch of the War Production Board has again called at- 
tention to the fact that all stocks of Qumme and Totaqume, no matter how small, 
have been subject to the restrictions of Conservation Order M-131 since June 19, 
1942 These products may not be sold for any purpose except as an anti-malarial 
agent The order extends to powder, capsules, solutions, pills and tablets and to 
Quinine or Totaqume stocks of all other descriptions m hether or not packages ha\ e 
been opened 

The same restrictions apply to Cinchonine, Cinchonidine and Qumidme, except 
that Qumidme may be sold for the treatment of cardiac disorders These restrictions 
are necessary because these drugs are urgently needed for military use Supplies 
are limited since the raw material, cinchona bark, comes in most part from Java 
The restrictions extend not only to the sale of tliese products by retail druggists but 
to dispensing of these drugs on physiaans’ prescriptions 


Calendar or Postgrxduate Courses Available at Tui-ts Medic vl School 

Boston, IVIass 
During 1942-43 

The following courses are designed for tlie busy general practitioner who wishca 
to bring Ills knowledge up to date The courses are all under the auspices of Tufts 
jMedical School, and will largely be gueii in the New' England Medical Center 
(Boston Dispensary, Joseph H Pratt Diagnostic Hospital, Boston Floating Hospital 
and Tufts Medical Sc^iool) 
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Admlss^on Graduates of approved medical schools are eligible They should 
submit evidence of membership in their State medical societies Applications should 
be made to the Chairman, Postgraduate Division, Tufts Medical School, 30 Bennet 
St , Boston, Mass 

Fees In addition to the tuition fees indicated, a $5 00 registration fee shall be 
paid, which covers any courses taken at this institution within a twelve-month period 

Electrocardiography 

September 28-October 2, 1942, also, May 10-14, 1943 
Fee, $25 00 

Demonstrations and intensive study of records, present status of electrocardio- 
gram interpretation in coronary disease, arrhythmias, syphilitic, congenital and 
rheumatic heart disease, myxedema, pericarditis, etc Drs Heinz Magendantz, 
Samuel Proger and Associates 

Internal Medicine 

October 5—30, 1942, also. May 3—28, 1943 
Fee, $50 00 

Ward rounds and staff conferences in the Joseph H Pratt Diagnostic Hospital, 
examination of patients in the different medical clinics of the Boston Dispensary, 
informal discussions with chief technicians of pathology, bacteriology and chemistry 
laboratories, followed by lectures by physicians on their various specialties, such as 
hematology, neurology, gynecology, allergy, cardiology, endocrinology, nephritis and 
hypertension, spleen and liver diseases, etc Dr Samuel Proger in charge 

Endocrinology 

November 9-13, 1942 , also. May 24-28, 1943 
Fee, $25 00 

A course intended to clarify more recent advances in this held, stressing their 
clinical application, demonstrations of tests and laboratory methods, attendance at 
the Boston Dispensary Endocrine Clinics, lectures and conferences, ward rounds and 
examination of patients Dr Charles H Lawrence in charge 
Hematology A 

November 16-21, 1942 
Fee, $25 00 

Conferences and laboratory and clinical work at Pratt Diagnostic Hospital and 
Boston Dispensary , case presentations and lectures on bone marrow, anemia, leuko- 
penic disorders, leukemia, bone marrow biopsy, etc Drs Heinrich Brugsch and 
William Dameshek 

Cardiology 

November 16-21, 1942, also. May 3-8, 1943. 

Fee, $25 00 

Practical application of present-day knowledge of heart disease, therapy of heart 
disorders, daily lectures followed by pathological demonstrations and case presenta- 
tions Dr Samuel Proger in charge 

Pediatrics 

January 4-30, 1943 
Fee, $50 00 

Daily ward rounds in the Boston Floating Hospital and examination of patients 
on the wards of the Floating Hospital and in the Children’s Clinics of the Boston 
Dispensar> Afternoon visits to South Department of the Boston City Hospital, 
the Diabetes Clinic of the New England Deaconess Hospital, the Evangeline Booth 
Hospital and the Chapin Hospital in Providence, R I , where contagious diseases, 
diseases of the new'born, prematurit> and diabetes will be taken up Enrollment 
limited to four Dr James Marvin Baty in charge 
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Radiology 

January 12-15, 1943 
Fee, $25 00 

General practitioner’s course, x-ray interpretation in diseases of the heart, 
gastrointestinal tract and bone, in obstetrical cases, and in diseases of children 
Dr Alice Ettinger in charge 
Dermatology B 

January 18-23, 1943 
Fee, $25 00 

Mornings at the Skin Clinic of the Boston City Hospital and in the Syphilis 
Clinic, afternoon lectures, demonstrations and discussions Dr William P Board- 
man in charge 
Diabetes 

January 18-23, 1943 
Fee, $25 00 

A study of the clinical methods and procedures most effective in the diagnosis 
and treatment of diabetes meilitus and its complications Dr Joseph Rosenthal in 
charge 

Advanced Electrocardiography 
January 25-27, 1943 
Fee, $20 00 

A three-day continuation course planned especially for those who have taken 
the preliminary course, or who have had sufficient experience in the interpretation of 
electrocardiograms Dr Heinz Magendantz in charge 
Gastro-Enterology 

February 8-13, 1943 
Fee, $25 00 

Review of modern methods, their importance in diagnosis and treatment and 
their limitations, systematic discussion of diagnosis, treatment and complications 
of the commoner gastro-intestinal diseases Dr Katherine S Andrews in charge 
Dermatology A 

May 17-22, 1943 
Fee, $25 00 

A highly concentrated course discussing from the practical standpoint the diag- 
nosis and therapy of the commoner diseases of the skin Dr Francis M Thurmon 
in charge 
Allergy 

October 19-23, 1942, and May 17-21, 1943 
Fee, $25 00 

Present-day status of the diagnosis and treatment of allergic conditions, lectures 
on hayfever, bronchial asthma, atopic eczema, urticaria, serum disease, histamine 
and the pharmacology of allergic diseases, clinic demonstrations at Boston Dis- 
pensary Dr Ethan Allan Brown in charge 
Hematology C 

July 5-17, 1943 
Fee, $75 00 

An intensive course, lectures, informal discussions, laborator\ and bedside 
teaching Dr William Dameshek in charge 
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OBITUARIES 

DR WILLIAM McCULLY JAMES 

Dr William McCully James, former Governor of the College, died of a 
cerebral hemorrhage on July 10, 1942, at the age of 62 years, at the Panama 
Hospital 

Dr James was born May 29, 1880, at Richmond, Virginia He took 
his premedical tiainmg at Johns Hopkins University, and graduated in 
Medicine from the Medical Department of the University of Virginia, in 
1906 He came to the Isthmus immediately after graduation, and interned 
at Colon Hospital, later serving at Ancon (now Gorgas) Hospital, where he 
was assistant to the Chief of the Medical Service from 19l0 to 1914, and 
then as District Physician at Ancon, Canal Zone He left the Government 
service in 1916 to join with Dr A B Herrick and Dr D F Reeder in 
establishing the Panama Hospital and Herrick Clinic, of which he was Chief 
of the Medical Service until his death During the first World War, he 
served as a Major m the Medical Corps of the United States Army, and was 
later commissioned a Lieutenant-Colonel in the Medical Reserve Coips He 
was a Colonel m the Panamanian Army during the border dispute with Costa 
Rica 111 1921 He was for many years Consultant in Tropical Medicine to 
the United Fruit Company 

He was always an ardent and untiring student, and soon became recog- 
nized as an authority on tropical diseases, especially malaria and amebiasis, 
on which he published numerous papers, including a monograph on the 
Etiology and Treatment of Hemoglobinuric Fever in the Canal Zone, writ- 
ten in collaboiation with Dr W E Deeks, and published by the Department 
of Sanitation of the Isthmian Canal Commission, and a monograph on a 
Study of the Entamoebae of Man in the Panama Canal Zone, published in the 
Annals of Tropical Medicine and Parasitology (Liverpool) In 1912, he 
prepared an exhibit on malaria and dysentery for the Department of Sanita- 
tion of the Isthmian Canal Commission, which was awarded a Certificate of 
Honor at the Atlantic City Convention of the American Medical Association 
An exhibit on amebiasis, prepaied in collaboration with Drs L B Bates, 
Lawrence Getz, and J J Vallanno, was awarded a Bronze Medal at the 
Washington Convention in 1927, and in 1934, at the Cleveland Convention, 
with Drs Bates, Getz, and Icaza, he was awarded the Class II Gold Medal 
for a complete and detailed exhibit on the pathology of amebiasis 

He was a fellow of the American Medical Association and Southern 
Medical Association, a charter member and eighth president of the Medical 
Association of the Isthmian Canal Zone, a charter member and past first 
vice president of the National Medical Association of Panama, a charter 
member of the American Society of Tropical Medicine, a member of the 
American Society of Parasitologists, an honorary member of the National 
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Gastro-enterological Association, a fellow of the Royal Society of Tropical 
Medicine and Hygiene, and of the Royal Microscopical Society, an associate 
member of the Medical and Surgical Society of Guayaquil, Ecuador, an 
honorary membei of the Rafael Calvo Society of Cartagena, Colombia, and 
a Diplomate of the American Board of Internal Medicine He was a Fellow 
of the American College of Physicians since 1926, and Governor for 
Panama and the Canal Zone from 1928 to 1941 

He was a member of Kappa Alpha and Phi Rho Sigma fraternities, and 
of Phi Beta Kappa and Alpha Omega Alpha honorary fraternities , a thirty- 
third degree Mason, member of the Scottish and York Rite Bodies, and 
Noble of the Mystic Shrine He was for many years, a member of the 
Cosmos Club, of Washington, and of the Union Club and Golf Club, of 
Panama He was a founder and past president of the American Society 
of Panama, and a member of the American Legion and Rotary Club The 
Republic of Ecuador decorted him with the Order of Merit, and the Re- 
public of Panama with the Order of Vasco Nunez de Balboa 

Dr James’ death was a great loss to the Isthmian community, and to the 
medical profession He was an eminent physician, whose ability, sym- 
pathetic understanding, and great personal interest in all his patients, won 
him tliousands of devoted friends, from all parts of the Isthmus and Central 
America He did much to promote friendship and understanding between 
the American and Panamanian commimities He was honest, loyal, un- 
selfish, and deeply devoted to his profession He had an outstanding per- 
sonality, and was an important part of Isthmian life Panama and the 
Canal Zone will not be the same without “Dr James ’’ 

He IS survived by his wife, Mrs Mary James, a daughter, Mary Celeste, 
and a brother, Alfred 

Gilbert M Stevenson, M D , F A C P , 
Governor for Panama and the Canal Zone 

DR LOUISE TAYLER JONES 

It IS with a deep sense of sorrow and a keen feeling of personal loss that 
we record tlie death on December 21, 1941, of Dr Louise Tayler Jones 
She lived a full life and her talent was often devoted to the service of 
people in distant lands 

In her later years it was our good fortune to have her live among us 
and to enrich our meetings by her presence To recount the details of her 
life, to list the numerous honors that came to her, do not portray the charac- 
ter and the charm of personality of this distingfuished woman and physician 
Born in Youngstown, Ohio, November 14, 1870, she received her A B 
degree from Wellesley College and an i\I S from George Washington 
University In 1903 she graduated in Medicine from tlie then >oung Johns 
Hopkins University Scliool of Medicine, and, following this, interned at the 
Babies’ Hospital m New York During 1907 and 1908 she was acting ph\- 
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sician in charge at this Hospital Following this she located in Washington 
and there devoted much of her time and energy to welfare work During 
her years m Washington she seived as Pediatrician to the Florence Crit- 
tenden Home and to the Columbia Hospital She was an Associate at the 
Children’s Hospital and Chief of the Child Welfare Clinic 

Her services during the first World War were outstanding During 
1915 she was Director of the American Red Cross m Serbia, and during 
1919 she served with the Wellesley and American Women’s Hospital Units 
in France 

Dr Jones was a member of the District of Columbia Medical Society, 
serving a term as Vice-President She was also a member of the Women’s 
Medical Society of the District of Columbia, the American Academy of 
Pediatrics, the Medical Women’s National Association, of which she was 
President from 1928 to 1929 She was Vice-President of the Medical 
Women’s International Association from 1929 to 1934, and President of 
the Washington Branch of the American Association of University Women 
from 1923 to 1924 She was a member of the American Medical Associa- 
tion, and a Fellow of the American College of Physicians since 1926 

We of her adopted State look upon this list of honorable achievements 
as a fitting symbol of her worth, and we remember them with pride; but we 
remember her not only as an accomplished physician but also as a very 
gracious woman 

Walter B Martin, M D , F A C P , 

Governor for Virginia 

DR GEORGE FORBES 

Dr George Forbes was born in Brooklyn, N Y, on November 5, 1867, 
and died at his home on June 23, 1942, of cancer of the colon He received 
Ins M D degree from New York University Medical College in 1890 His 
early medical caieer was devoted to general practice In 1898 he became 
interested in x-ray work and gradually gave more of Ins time to this 
specialty until 1915 when he limited his practice to roentgenology 

Dr Forbes was Director of Roentgenology at St Johns I-Iospital, Long 
Island City, 1904 to 1939, St Catherine’s Hospital, Brooklyn, 1914 to 1936, 
Roosevelt Hospital, New York City, 1916 to 1923, Wyckoff Heights and 
Bethany Deaconess Hospitals, Brooklyn, 1917 until his death 

He became a Fellow of the American College of Physicians in 1920 He 
was a charter member of the Radiological Society of North America, and a 
member of the Kings County Medical Society and the American Medical 
Association 

On April 10, 1940, over 400 of his friends, colleagues and former patients 
gave him a testimonial dinner at Essex House in New York City to honoi 
him on the completion of fifty jears of practice 

Dr Forbest Iea\es> a widow, the former Noreiie Cadmus, to whom he 
was married in 1891, one son, three daughters and seven grandchildren. 
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DR PERCIVAL GORDON WHITE 

With the untimely passing of Dr Percival Gordon White in Los Angeles 
on April 28, another breach has been made in the ranks of medical men of 
the old school Dr White was a man to whom the honest practice of medi- 
cine was the most important thing in life He never spared himself at the 
expense of any patient, rich or poor, and in fact he well might be alive today 
had he given more consideration to his own health and less to that of others, 
following his first coronary attack 

The son of a Lieutenant-Colonel in the British army, Dr White was 
born in Woodstock, Ontaiio He received his earlier education at the 
Woodstock Collegiate School and his medical degree from McGill Universitj 
Faculty of Medicine, Montreal He came to Los Angeles m 1910 and after 
the first World War broke out went overseas as a Major in the U S Army 
Medical Corps and was in charge of an evacuation hospital in France for a 
year On his return to Los Angeles he renewed his former association with 
Dr M L Moore and Dr E C Moore, a partnership which later resulted 
m tlie foundation of the well-known Moore- White Clinic, in the work of 
which Dr White was active until his final illness He was a member of 
county and state societies, a Fellow of the American Medical Association 
and a Fellow of the American College of Physicians 

Dr White was a man who stood very high in the profession He pos- 
sessed unmistakably those qualities which are the natural inheritance of 
the born doctor The human element never was missing in his contact with 
his patients, and this, coupled with lus fine medical ability, his humor, and his 
kindliness in his personal relations made of him a man esteemed for himself 
and highly respected for his professional skill The medical profession 
could well do witli more men of the calibre of Dr Percy White 

Dr White is survived by his widow, Jessie R White, a brother and 
sister in Canada and hundreds of friends by whom his name will not be 
forgotten 

Roy E Thomas, M D , F A C P , 
Governor for Southern California 

DR HAROLD G F EDWARDS 

Dr Harold G F Edwards was bom m Abbeville, Louisiana, November 
18, 1888 He received his primarj' education in the public schools of Abbe- 
ville, his premedical education in Jefferson College at Con\ent, Louisiana, 
and received an M D degree from Tulane University in 191 1 Prior to Ins 
entering Tulane University he was for a time editor of the Abbeville Hcrahl 
After practicing medicine in Abbeville for se\eral jears, Dr Edwards en- 
listed in the United States Army Medical Corps in 1917, in w'liich he at- 
tained the rank of captain before his honorable discharge in 1919 

Following his discharge from the Army Dr Edwards rccened post- 
graduate training m radioing}' at Belle\ue Hospital, New' \ork, and Cook 
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County Hospital in Chicago He served as radiologist in the St. John’s 
Hospital, Lafayette, Louisiana, from 1922 to 1928 In 1928 he removed 
to Shreveport, Louisiana, where he practiced radiology until his death He 
was radiologist to the Wilhs Knighton Clinic and die Tri-State Hospital 
from 1930 to 1931, Director of the Tumor Clinic, Shreveport Charity Hos- 
pital, from 1932 to 1940, and Director of the X-ray Department, Shreveport 
Chanty Hospital, from 1935 to 1940 

He held membership in the Radiological Society of North America, the 
American Radium Society, and the American College of Radiology. He 
had been President of the Third District Medical Society of Louisiana, and 
Secretary and later President of the Louisiana State Radiological Society 
He became a Fellow of the American College of Physicians in 1929 

Dr Edwards’ principal interests and principal contributions to medical 
science were in the field of x-ray and radium therapy Throughout the 
South he was recognized as an authority on these subjects, and made 
numerous contributions to the literature 

Dr. Edwards died May 2, 1942, of coronary occlusion 

Edgar Hull, M D , F A C P , 

Governor for Louisiana 



MINUTES OF THE BOARD OF GOVERNORS 
St Paul, Minn 
April 20. 1942 

The first meeting of the Board of Governors, in conjunction with the Twenty- 
si\th Annual Session of the American College of Physicians, convened in the Munici- 
pal Auditorium, St Paul, Minn , Monday, Apnl 20, 1942, at 5 pm. Chairman 
Charles H Cocke presiding and Executive Secretary E R Loveland acting as 
Secretary 

Secretary Loveland called the roll and the following responded (Those marked 
with an asterisk were alternate Governors serving in the place of the regular Gov- 
ernors who were absent ) 


Oliver C Melson 

Arkansas 

Fred M Smith 

Iowa 

*Edgar Hull 

Louisiana 

Henry R Carstens 

Michigan 

Edgar V Allen 

Minnesota 

A Comingo Griffith 

Missouri 

*Harry T French 

New Hampshire 

George H Lathrope 

New Jersey 

Charles H Cocke 

North Carolina 

*L H Fredericks 

North Dakota 

Alexander M Burgess 

Rhode Island 

*L E Madden 

South Carolina 

Paul K French 

Verjiont 

Walter B Martin 

Virginia 

*E G Bannick 

Washington 

Albert H Hoge 

West Virginia 

*J H Watkins 

Alabama 

Lewis B Flinn 

Delaware 

Turner Z Cason 

Florida 

LeRoy H Sloan 

Northern Illinois 

C W Dowden 

Kentucky 

Eugene H Drake 

Maine 

Louis Krause 

Maryland 

John G Archer 

Mississippi 

Ernest D Hitchcock 

Montana 

*Irving S Wright 

Eastern New York 

A B Brower 

Ohio 

Homer P Rush 

Oregon 

M D Levy 

Texas 

Elmer L Sevnnghaus 

Wisconsin 

Ramon M Suarez 

Puerto Rico 

George F Strong 

Albertv, British Collmbiv, 
Mamtob V, Saskatchlw vx 

Roy E Thomas 

Southern Cvliformv 

James J Waring 

Color vdo 

*J S Nickum 

Connecticut 

Wallace M Yater 

District or Collmbiv 

Cecil M Jack 

Southern Illinois 

Robert M Moore 

Indi VN V 
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Harold H Jones 
Warren Thompson 
Nelson G Russell, Sr 
Leander A Riely 
Edward L Bortz 
*L D Sargent 
John L Calene 
William C Chaney 
Louis E Viko 
*C C Hillman 
*F L McDaniel 
*George Baehr 


Kansas 

Nebraska 

Western New York 
Oklahoma 

Eastern Pennsylvania 
Western Pennsylvania 
South Dakota 
Tennessee 
Utah 

U S Army 
U S Navy 

U S Public Health Service 


Chairman Cocke at this point introduced President Roger I Lee 
Dr Roger I Lee Mr Chairman, members of the Board of Governors I have 
only a very short theme That theme is one I have had for some time concerning 
the functions of the Governors of this College I hope as the College grows, which 
it IS doing, and as it acquires vitality, which it is doing, it will become more demo- 
cratic and that the Governors will slowly acquire a great deal more influence in the 
affairs of the College Events in the College the last few years, particularly the 
development of its graduate courses and of its regional meetings, have indicated very 
clearly that the Governors are by process of evolution and by process of discussion 
acquiring more and more influence in the shaping of the policies of the College 
That is an excellent feature and as far as I have any influence, I shall support it 
That can be carried very much farther, very likely not all at once, but it is a healthy 
and wholesome growth . We want the College to be a democratic institution in 
a democratic country (Applause) 

Chairman Cocke Gentlemen, we have lost one of our distinguished members 
by death. Dr LeRoy S Peters of Albuquerque, College Governor for New Mexico 
Proper notice was taken by your Chairman, who communicated with Mrs Peters, 
expressing our deep sympathy At this meeting a successor will be elected 

We shall now hear the reading of the abstracted minutes of the last meetings 
of this Board at Boston in 1941 

The Secretary read an abstract of the minutes of the two meetings in 
Boston in 1941 and these abstracts were approved as read 

Chairman Cocke Are there any communications, Mr Secretary^ 

Secretary Loveland I have none 

Chairman Cocke The next item on the agenda will be a report from the 
Executive Secretary, Mr Loveland 

Secretary Loveland In line with our usual custom of keeping the Governors 
individually and as a whole advised and informed of happenings in the College, we 
have prepared for you, first, a list of all the candidates who have been acted upon 
by the Credentials Committee and the Board of Regents at the March and April 
meetings of this year Notifications were sent to all Governors of the elections that 
took place during December, 1941 The first group of names placed in your hands 
IS that of candidates recommended for election by the Credentials Committee at a 
meeting on March 22, 1942, this list m the meantime having been approved by the 
Board of Regents The second list is a group which was recommended for election 
by the Credentials Committee on April 19, 1942, and which likewise has now been 
approved by the Board of Regents 

I have also placed in your hands a sheet, entitled "Term of Absociateship 
Expired " There are seven Associates who have failed to qualify for Fellowship 
m their maximum five-year term and under the By-Laws their names must now be 
dropped. 



MINUTES OF BOARD OF GOVERNORS 


571 


Since the last annual session of the College, we have lost by death 48 Fellows, 
5 Associates — ^Total, 53 This is about the average loss by death annually in the 
last few years 

Since the last session of the College, we have added 16 Life Members, making 
a grand total of 183, of whom 17 are now deceased, leaving 166 

Additions by election include 137 Fellows and 100 Associates on December 15, 
1941, and 165 Fellows and 121 Associates on April 19, 1942, or a grand total of 523 
Most of the new' Fellows have been advanced from Associateship There is a small 
shrinkage at the present time in the number of Associate candidates This will 
have some direct effect on the number of advancements to Fellowship in subsequent 
years The College membership is not materially increasing There are numerous 
losses by death, and the net increase in membership actually is about 150 to 175 
per annum This is as intended by your Board of Regents, which has gauged the 
standards of admission accordingly 

I have also placed in your hands, for your information, the financial statements 
of the College for 1941 These statements have been audited by a certified public 
accountant All details are given for those who are interested 

Chairman Cocke Dr Edward L Bortz, Chairman, will now give the report 
of the Advisory Committee on Postgraduate Courses, the other members of this 
Committee being Drs James J Waring, Fred M Smith, Ernest H Falconer, and 
C Sidney Burwell 

Dr Bortz Mr Chairman, Members of the Board of Governors After this 
Committee was appointed a year ago, it held a meeting and decided it would be 
advisable to offer approximately eleven postgraduate courses for the follow ing year 
With that in mind, overtures were made to certain outstanding clinicians throughout 
the country and satisfactory courses were arranged With the national emergency 
that developed soon after December 7, 1941, the complexion of the postgraduate 
courses changed very radically and it was found expedient, because of the location of 
courses, or because of the involvement of large numbers of men w'ho were on the 
faculties, or because of the lack of interest of members, to withdraw some of the 
courses Even so, with the six courses that were given — one in Boston, one in New 
York City, one in Philadelphia, one in Minneapolis, and tw'o in Rochester, Minn — 
the total number of Fellows and Associates who took these courses equalled tlie 
number of registrants taking the courses a year earlier A year ago there w'ere 228 
this year, 226 Had all the courses been given this year and had there not been a 
national emergency, the number of registrants, we believe, would have been well 
over 300 In view of the adverse conditions Avhich existed, we feel that this year's 
program was a notable success 

We have talked with individuals who have been in attendance at all of the 
various courses this year and there have been not only commendation but expressions 
of approval in the most lavish terms, appreciation on the part of these student 
physicians for the high quality and intensive training that they have obtained 
through the College 

It was my privilege during the last few days to be m Rochester and to listen 
to the course on cardiovascular diseases given by Dr E V Allen I want to say 
that in my mind it w'ould be impossible to conceive of a course better balanced, more 
expertly executed by highly qualiiied teachers of national renown who constituted 
that faculty We must keep in mind that the College must accept its responsibility 
m carrying on the courses, and we do not know' what the future has jet to offer, but 
we hope to carrj' on Thank j'ou (Applause) 

CuAiRMVN CoCKC Thank jou, Dr Bortz I know' we all appreciate tlie ex- 
cellent work of the Committee We liav'e one of the Gov ernors here w ho took one 
of the courses, and I am sure j'ou would like to hear brieflj from him Dr Lewis B 
Fhnn of Wilmington, Delaware 
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Dr Flinn Thank you, Mr. Chairman I attended the course m Rochester 
which Dr Bortz referred to, and I can do no more than to endorse all the remarks 
that he made about it I can think of no way that such a course could be improved 
upon, and I am sure that it was the unanimous opinion of all those fifty men who 
were there that the time spent was more than worth while 

Dr. Allen It would only be fitting to say that if our course was a success, it 
was due to the fact that we had a good deal of help from the outside About the 
time we had run out of ammunition, we were fortunate in having Dr Roy Scott from 
Cleveland, Dr Irvine Page from the University of Indiana, Dr Roger I Lee from 
Boston, and a number of others whom we were much pleased to have address us as 
guests They were just the element that gave the punch to make it seem to us like 
a reasonably satisfactory course 

Chairman Cocke Gentlemen, I think we have a very fine showing of attend- 
ance by the Governors or their alternates Dr M C Pincoffs, Editor of the Annals, 
has told me that even though he is in military service his Assistant Editor, Dr Paul 
Clough, will carry on In spite of all of these terrible times, we should not relinquish 
any of our activities or interests in the College I think the feeling of the Board of 
Regents of the College is that activity should go on until such time as changes may 
become necessary 

Is there any new business^ 

Dr C W Dowden I should like to bring up a matter I have had on my mind 
for some time If you will look at your Program, you will find at the top of Page 5, 
"Qualified physicians who may wish to attend this Session as visitors, such physi- 
cians shall pay a registration fee of $12 and shall be entitled to one year’s subscription 
to the Annals of Internal Medicine (in which the proceedings will be published), 
included within such fee ’’ 

In the neighboring city of Minneapolis, we have meetings known as "The 
Young Men’s Clinical Association” or some such name, comprised of young men 
under the age of thirty-five, who will probably make a considerable portion of the 
future membership of this College Most of them are engaged m research work or 
in teaching I understand that they can visit this meeting only upon payment of 
a $12 registration fee Most of them have access to the Annals One of our 
Louisville members has expressed himself as being opposed to this sort of thing 
Then, too, there are other physicians, surgeons, who would like to attend these 
meetings, and they also have access to the Annals These men say they often 
learn more at our meetings than they do at the surgical meetings and yet they must 
pay $12 to register We have within one hundred miles a big clinic in which a 
relatively small percentage of the men are members of this College They, too, 
have access to the Annals and yet they must pay, I understand, a registration fee 
of $12 I think that the College is too big for that It seems to me this is a subject 
that can be discussed and we might thereafter approve of some plan The main 
criticism IS going to be the lack of facilities to take care of guests That would 
have to be worked out Certainly, in our general sessions, we can accommodate 
them In our hospitals and clinics some plan would have to be devised It does 
not seem quite right to me that this sort of thing should go on without something 
being done about it 

Chairman Cocke There can be considerable clarification by the Executive 
Secretary, who will add some light to this before we open it for discussion 

Secretary Loveland Dr Dowden is correct in one of his assumptions, that 
this rule was adopted at a time when our members became somewhat annoyed with 
non-members taking up the places at the clinics The present regulation was adopted 
by the Regents twelve years ago at our Minneapolis meeting. It was then pointed 
out that a great many physicians expressed the opinion that there was no need to 
join the College because they could take advantage of its meetings for nothing, 
w'hereas they w'ould have to pay dues if they were members 
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There is one impression I should like to correct Any member of the College, 
who communicates with my office and states that he has a close friend or an assistant 
working with him whom he would like to bring to the meeting, is sent a courtesy 
card with an invitation for that doctor to come as a guest Dr Allen of the Mayo 
Clinic can tell you that we issued formal invitations to all graduate students from 
that institution to come to this meeting as guests This was also done in connection 
with the University of Minnesota and in connection with the members of the Ramsey 
County Medical Society and the Hennepin County Medical Society 

The reason the $12 registration fee was selected was because the Associate dues 
in the College are $12 At the time the rule was adopted the annual sessions were 
the chief activities of the College The Regents felt that someone outside the College 
ought to be willing to pay as much as an Associate for the benefit of attendance 
There is no desire on the part of the College to collect money from guest physicians 
the object is to protect our membership, assuring them of accommodation at all 
features on the program You probably do not realize the difficulty we often 
experience in providing accommodations for our members alone, not only at clinics 
and panel discussions, but even to secure hotel accommodations At our St Paul 
session we shall have no difficulty with the panel discussions because the rooms are 
large, but this is not always so or possible 

Dr Dowden Mr Loveland, isn't there some plan that might be worked out — 
a plan that would take care of just such problems as we have been discussing^ Of 
course, I do not mean to throw our meetings open to the whole medical field 

Secretary Loveland It is certainly worthy of consideration Whatever can 
be done without reducing seriously the facikties to our members would be appro- 
priate 

Chairman Cocke Would anyone else like to speak? 

Dr Griffith Mr Chairman, I agree with Dr Dowden in regard to the charge 
If we are going to make a charge, and we charge Associates $12 a year dues, we could 
open up our postgraduate courses to these registrants who want also to attend our 
annual meetings In our meetings in Kansas City of the Southwest Clinical Society 
we charge those who wish to attend just half of what the regular fee for member- 
ship IS That holds down to a certain extent the number of attendants that would 
come if everything were free We do, as Mr Loveland said, have to protect our 
members I do not think we should eliminate a registration fee, but it might be 
all right to reduce it 

Chairman Cocke I will say for the benefit of certain of these postgraduate 
courses tliat have not been fully subscnbed, that they have been filled in by non- 
members of the College under certain situations, so that it is a rather flexible arrange- 
ment, but the crux of the situabon seems to concern whether the men should be 
allowed also to come to the annual sessions and pay a nominal registration fee rather 
than tlie present fee of $12 The present arrangement was a self-protective measure 
that became necessary in the past 

Dr Irving S Wright Just to have it on the record, I attended the American 
Federation for Clinical Research and the President announced at that time that 
inasmuch as they would meet in different parts of the country, there was no fixed 
policy to meet at the time of the American College of Physicians session Therefore, 
if this came up for special consideration^ that might be borne in mind 

Chwrjian Cocke Gentlemen, I would say that this situation was taken into 
consideration by the Board of Regents last >ear and it was understood that the 
Federation w'ould not regularly meet in conjunction wuth the College Houeier, it 
has been brought out tliat tlie College would extend every courtesy to the members 
of that Federation when it held its meeting in proximity to that of the College 
Mr Loveland tells me that this year the coiirtesj of attending our meeting was 
extended to tliem 
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De Russell To cover the ground, might we not revise the announcement in 
the Program, stating that the «12 registration fee will be charged to quahfied physo- 
aanr^encept those specifically minted ” Let there be a clear understanding of the 
Station of the registration fee and let it be known that any person who seems 
particularly desirable and whom a member wants to bring along, shall receive an 

""'''chmeman Cocke That is, within the bounds of propnety 

Dr Yater I second that , t- a. 

Chairman Cocke We can trust to the diplomatic phraseology of our Executive 
Secretary to fix up the announcement as it should be Is there any other discussion 

Are vou ready for the question? 

There was no further discussion The question was called and the motio 

Strong Mr Chairman, I should like to bring a matter to the attention 
of this Board I come from Vancouver, British Columbia, out on the edge of the 
continent A matter has come to my attention several times and was brought again 
to my attention today by a member from that area It is in regard to the "Oticw o 
our meetings— for instance, the notices that carry with them the selection of clinics, 
panel discussions, etc , as well as the notices for the postpaduate courses These 
notices are sent from the headquarters in Philadelphia by ordinary mail Ihey 
reach Vancouver in four or five days and obviously the notices mailed to members 
closer to Philadelphia have long since been delivered This places members at far- 
away points at a disadvantage in registering for postgraduate courses, for clinics or 
panels, and by the time their applications arrive the capacities are often exhaustea 
In the interest of equity, would it not be possible to fix some scheme of zoning tne 
country so that these notices may be delivered in a more equitable fashion^ ^veti 
if our members in our location reply promptly, the applications will reach Fhi^ia- 
delphia after many of the men from the more populous districts have replied 
central office of the College naturally makes reservations as received 

Chairman Cocke Dr Strong’s remarks are quite in order, and we should ii 
to hear from the Executive Secretary as to the possibility of correction, because 
certainly it is not the desire or the intention to make any distinction whatsoever a 
no one should be deprived by reason of geography of his choice of clinics 

Secretary Loveland Dr Strong is essentially correct This condition d 
hold this year in regard to clinics or panels at our St Paul meeting, but this w 
because our facilities are practically unlimited However, it might ‘‘ead y 
occurred in regard to some of the postgraduate courses I think Ur Jt S 
quest IS reasonable and the situation ,can well be remedied I . Coast 

that as a matter of practice, we have always released mailings to the 
before those to the points nearer to Philadelphia, but possibly we d d . 

e^ugh time betweei the two groups The central office will carefully gauge the 

time of mailings in the future ^ c,t-iiation 

Dr Bortz Mr. Chairman, owing to the present national emerge , 

has arisen that never confronted this body before I am asked to ^ . 

attention of the Board the problem of those Governors who are going in 
servme and who, therefore, will be away from their natural place of residence For 
instance Dr Charles E Watts, Governor for Washington, is now on ac pom. 

Dieeo His term of office terminates this year, but in all Iikehhoo 
mittee on Nominations will again choose to nominate him for that ° t 

?here marbe many others involved Now, should these men resigm from to 
.(•innc ns Governors of their particular states or territories, or should , 

,, ith the Executive Committee, or with the Regents, or with the Pres • 
and have an Acting Governor appointed to act for them, or just what is the so u 
I present this for discussion 
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Chairman Cocke I will say, Gentlemen, that the matter has been brought to 
my attention only in one instance, the case of Dr Drake, Governor for Maine 
However, he stated his duties would not take him more than si\ty miles from his 
home, and while he would have time to attend to his duties as Governor, he was 
willing to resign I requested him, certainly until this meeting, that since he would 
not be out of touch either geographically or otherwise with his duties, to continue 
if he had available time to function as Governor Dr Drake, will you speak for 
yourself? 

Dr Drake I have not been able to live in my own locality right along, but 
I have been there frequently and nothing, such as proposals of membership and other 
matters, has come up that I could not handle 

Dr Dowden I have one other matter which I am sure Mr Loveland can clarify 
for me We have in our section one young man who has just finished his Associate- 
ship He is in the Army He won’t have time to get his case records ready to 
qualify He is taking his examination in the American Board today He wonders 
what his status will be in case he passes his examination or in case he does not have 
time to prepare his case histones 

Chairman Cocke The Regents are going to be very lenient in this situation — 
that IS, when a man is in military service and deprived of opportunities to meet the 
requirements You may tell him that some provision will be made I don’t know 
just exactly what it will be, but the Regents have discussed it 

Dr Cxson I would like to move that the Board of Governors go on record 
requesting that no change be made that would not otherwise be made in the status 
of men either in the service or contemplating entering the service, and wherever 
It IS requested by the Governor, that an Acting Governor be appointed until his 
return to his state 

Dr Kerr I second the motion 

Dr Dowden Could that be amended to include not only the Governors but 
men coming up for their final examination or advancement? 

Ch airman Cocke That should be a separate motion 

Dr Cason Let’s keep this straight. 

Secretary Loveland There is a special consideration in the matter of an 
Acting Governor If a Governor of the College is on active military duty where he 
cannot be reached by the men m his state, the situation naturally would shut off 
all candidates from that state We have had this experience for the first time this 
year We had a new Governor for Panama and the Canal Zone He left the Canal 
Zone but did not resign, and in addition, we were unable to contact him a part of 
the time His address was changed two or three times We had two candidates 
from the Canal Zone, Associates who wanted to come up for Fellowship, and under 
the By-Laws they could not come up for consideration because there w'as no one 
available to endorse them We must have the machinery for an Acting Governor 
or someone to endorse a candidate if the regular Governor is on active duty at con- 
siderable distance 

Dr Cason This was my idea, and I am asking that an alternate or Acting 
Go\ ernor be appointed to do that 

Secretary Lovelxnd Mr Chairman, the resolution authorizing the appoint- 
ment of an alternate Governor applies only to alternates to attend the annual meet- 
ings of the College That provision was made a few' years ago, and the alternate^ 
has only that authority 

Dr Cvson Could we then, as part of this motion, put in that the Board of 
Regents be authorized or requested to adopt a resolution authorizing the alternates 
in this emergency to ha\ c the additional authority to endorse candidates md pe'rform 
other duties ordinarily required of the regular Go\ ernor? 

This alteration to the motion was agreeable to the seconder 
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Dr Bortz Because of the important work that the Governors have to carry 
on, might It not be wise and resourceful to consider at least the advisability of having 
one or even two or three alternates to the Governor as an established policy^ There 
are, for example, many delegates to the House of Delegates of the A M A and 
alternate delegates from the different sections of the country Also, m many states 
there are delegates from the state medical societies, and these delegates, I believe, 
also have alternates We have over 3,500 Fellows, and we would certainly have a 
sufficient number to have one or two alternates to the Governor m each state There 
are many possibilities arising, such as moving from one locality to another, death, 
or unforeseen situations which might leave a Governor’s area without representation, 
and It would seem to me at this time very helpful if at least one alternate or possibly 
a first and second alternate to a Governor be appointed for all of the different Gov- 
ernors' areas 

Chairman Cocke Your remarks have been very interesting and worth while, 
but we are confronted with the By-Laws, and the By-Laws are something the Re- 
gents cannot change It states here. Article IV, Section 1, Paragraph Five 

"Any member of the Board of Governors unable to attend the Annual 
Session shall appoint as his alternate, with all the privileges of a Governor, 
a Master or Fellow of his district who will be in attendance at that Session 
Upon presentation to the Chairman of the Board of Governors of a certificate 
of appointment, the alternate shall be recognized and act in the full capacity 
of Governor for the Session to which he has been appointed The same alter- 
nate shall not be appointed for more than two consecutive years ’’ 

The Board of Regents has no authority to change the By-Laws except by the 
necessary legal method Any proposal has to he on the table and be published some 
thirty days before the annual meeting 

Secretary Loveland An amendment to the By-Laws of the College must be 
submitted in writing to the Board of Regents at least thirty days before any annual 
meeting of the Members of the College 

Dr Sloan Is there not some machinery which operates in this society in this 
emergency? If a Governor dies, what happens^ 

Chairman Cocke The President may appoint a Governor until the next regular 
election 

Dr Sloan Would that not cover this situation^ 

Chairman Cocke I think it could, through the cooperation of the Governor 
Dr Sloan Is there a possibility of granting a leave of absence and appointing 
an Acting Governor? 

Chairman Cocke I think the Executive Committee, which has power to func- 
tion in any emergency, might do that 

Dr Cason* Isn’t that what you would be doing under my motion? 

Dr Waring There are several problems involved here In the first place, 
there is some confusion because of the use of the word “alternate’’ for the Governor 
In the second place, some provision must be made about the old Governor, the one 
who goes into ser\'ice and is no longer able to function on account of non-residence 
in his territory. Are we going to ask this man to resign or will he voluntarily do so? 
Or will someone be appointed in his place until he does resign? Some action ought 
to be taken, perhaps by correspondence wnth the Executive Office or the Governor, 
pointing out to that man that if he does go into service and the affairs of the College 
can no longer he attended to by his office, that he kindly notify the Executive Office 
so that the E\ecuti\ e Committee may appoint another m his place I understand 
that the Executive Committee has the authority to appoint someone m his place, 
and it seems to me it might be left to the Executive Committee whether or not 
somebody should be appointed temporarily or permanently in hi» plate 
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Chairman Cocke As I understand the By-Laws, the President has power of 
appointment only in case of resignation or death I think we could get around this 
by a slight change in phraseology, using some such word as “substitute" Governor 
Whether that would be any different from “alternate" I don’t know Outside of 
suggesting to the Board of Regents, I don’t think we can approach this matter with 
any finality The Regents will be guided largely by our suggestions 

Dr Burgess Mr Chairman, I would like to suggest to Dr Cason that he use 
in his motion “Acting Governor " 

Dr Allen There have been so many good ideas that it seems too bad to be in 
too big a hurry While we ought to consider the national emergency, it seems more 
possible for the Chairman to appoint a small committee to give this thorough con- 
sideration with the ideas that have been expressed here However, there is a motion 
before the House 

Chairman Cocke presented the motion and it was earned 

Dr Krause Frequently I have heard the desire expressed for information as 
to the proceedings in our panel discussions I wonder if there are any facilities by 
which notes could be printed and distributed to members who are unable to attend 
The panels are so small so far as the number they accommodate is concerned, and 
so very interesting and worth while, that many members have asked if they can 
obtain proceedings thereof 

Chairman Cocke At this meeting the panel accommodations are unusually 
adequate Have any been over-subscribed^ 

Secretary Loveland No 

Chairman Cocke The smallest panel room this year accommodates 175 and 
the larger rooms are unlimited 

Dr Krause But there are several panels going on simultaneously and a mem- 
ber can attend only one at a time 

Chairman Cocke The only solution would be the employment of professional 
reporters, which would be a considerable expense How that expense could be 
apportioned would be difficult 

Secretary Loveland The transcription and distribution of panel discussions 
have received very careful study in former years We investigated the cost of 
employing reporters and making transcripts and then mimeographing enough copies 
not only for those who attended the panels, but for anyone who desired copies We 
found that for a single Session this cost would amount to from $2,500 to $5,000 

Chairman Cocke I agree with Dr Krause that proceedings of the panels would 
be desirable except for the cost I myself have had to attend so many meetings 
that I have been deprived of many valuable panels 

Chairman Cocke then read several announcements and declared the 
meeting adjourned, at 6 20 p m 

Attest (Signed) E R Loveland, 

Secretary 
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The second meeting of the Board of Governors, in conjunction with the Twenty- 
sixth Annual Session of the American College of Physicians, convened in the Munici- 
pal Auditorium, St Paul, Minn , Wednesday, April 22, 1942, at 12 noon, Chairman 
Charles H Cocke presiding and Executive Secretary E R Loveland acting as 
Secretary, and with the following members or their alternates in attendance 
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Turner Z Cason 

Florida 

Charles Henry Sprague 

Idaho 

LeRoy H Sloan 

Northern Illinois 

C W Dowden 

Kentucky 

Eugene H Drake 

Maine 

Louis Krause 

Maryland 

John G Archer 

Mississippi 
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Harold H Jones 
William B Breed 
Warren Thompson 
Nelson G Russell, Sr 
Leander A Riely 
*L D, Sargent 
John L Calene 
William C Chaney 
Louis E Viko 
Warren S Lyman 
*C C Hillman 
*F L McDaniel 
*George Baehr 


Kansas 

Massachusetts 

Nebraska 

Western New York 
Oklahoma 

Western Pennsylvania 

South Dakota 

Tennessee 

Utah 

Ontario 

U S Army 

U S Navy 

U S Public Health Service 


Chairman Cocke I have the privilege of presenting the President-Elect, 
Dr Paullin 

President-Elect Paullin Members of the Board of Governors, it would not 
be possible for me at the present time, with conditions as they are, to assume the 
responsibilities that naturally would fall on my shoulders as the incoming President 
of this Organization unless I felt and knew that I had such a group of men qualified 
to help carry on the duties and responsibilities of this organization To you, it is a 
great responsibility, and I look forward with the greatest of pleasure to your c^pera- 
tion and help in maintaining the high ideals and standards for which this College 
stands During the past year it has been my pleasure by mail to contact most of 
you in this arduous task which the College assumes in the responsibility of aiding the 
armed forces Through your help and that of others, it has been possible to provide 
this service for the Surgeons General of the Army and Navy For this we are very 
grateful, because this work is not only most valuable to them, but it has been of the 
greatest usefulness from the standpoint of helping the medical profession We have 
attempted, through your hearty cooperation, to keep square pegs out of round holes, 
and we have tried to make available for the personnel of the Army and Navy the 
qualifications of the physicians so that these doctors would give their greatest 
opportunity of service to this country in this extremely important time For your 
cooperation and for your help I am indeed most grateful and I know that I can 
continue to expect it in the year that is before us Thank you (Applause) 

Chairman Cocke The Secretary will now read the abstract of minutes of our 
preceding meeting 

Secretary Loveland read the abstract of minutes of the meeting of Mondaj , 
April 20, 1942 ^ , ,, 

Chairman Cocke I shall now report from the Board of Regents the following 

resolutions 


1 By resolution the Board of Regents on April 21 provided that all Fellows an 
Associates of the College on full-time active military service, whether in the ^‘^8“ 
or reserve Medical Corps, shall from January 1, 1942, have full remission ° 

it being provided that such members shall inform the Executive Offices of the ^ 
of the date upon entry into active service and also the date of retirement from ac 
duty The resolution further provided that the initial fee for such men s i 
reduced to $10 00 i r nf the 

2 By another resolution the Board of Regents provided that any oerform 

Board of Governors called to active militarj’ service, thereby being unable o P ^ 
his duties as Go\ ernor, may temporarily be relie\ ed by an Acting Governor app^^^ 
by the Executive Committee, due consideration to be given to any noniin 
nominations made by the Governor who can not serve 
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I might also add that at this meeting, upon the suggestion of Dr Ernest E Irons, 
Chairman of the American Board of Internal Medicine, it was proposed that fees for 
the Board examination may be reduced from $50 00 to $40 00 and that the Fellowship 
initiation fee in the College may be reduced from $80 00 to $65 00, these reductions 
to apply to elections after January 1, 1943 Therefore, what formerly cost men a 
total of $130 00 for Fellowship in the College and certification by the Board will be 
reduced to $105 00 I think the Regents have met your request in a very fine way 
Has anyone anything he would care to say about this matter? If not, we will 
proceed with reports 

Are there any committees that have not previously reported that would like to 
make a report now^ Unfortunately, Dr Bortz, Chairman of the Advisory Com- 
mittee on Postgraduate Courses, has to attend a Panel Discussion and he may be 
delayed in getting here 

There is the matter of the reappointment of the Advisory Committee on Post- 
graduate Courses I take great pleasure in reappointing the exact committee which 
has functioned so admirably this year, consisting of Dr Bortz, Chairman, Dr James 
J Waring, Dr Fred M Smith, Dr Ernest H Falconer, and Dr C Sidney Burwell 
We are now ready for new business 

Dr Melson Mr Chairman, members of the Board of Governors, it seems to 
be a law of nature that loss is balanced by gain As you know, our General Chairman 
IS going to be elevated to the position of Vice President of this College and we are to 
lose a very valuable instructor and his happy presiding qualities I rise to move 
that a resolution from the Board of Governors be submitted to the Board of Regents 
that a gavel be presented to Chairman Cocke on behalf of the Board of Governors 
from the College 

Vice Chairman Dowden assumed the chair 
Dr Breed I second Dr Melson’s motion 

Vice Chairman Dowden presented the motion, which was unanimously 
carried, whereupon Chairman Cocke resumed the chair (Applause) 

Chair^ian Cocke Gentlemen, I really cannot tell you with what sincere appre- 
ciation I feel this distinguished honor During my years of association with you, and 
I have been on this Board twelve or thirteen years with a fair proportion of them as 
your Chairman, I have met not only with your constant courtesy and loyal co- 
operation, but also with your very faithful and interested attendance at the meetings 
This meeting is probably the largest, and to have such a gathering at such times as 
these is most gratifying I feel that the spirit of this .Board of Governors is going 
to carry on and add more and more to the advancement of this College, which we 
think has such a worthwhile destiny I thank you deeply (Applause) 

Dr Brower Mr Chairman, recognizing that we must lose you as Chairman, I 
suppose it IS in good form to consider the incoming Chairman. I have in mind a man 
\\ ho has served on many important committees, he has always had the deepest interest 
of the College at heart, a man who last year helped to make the meeting in Boston 
probably one of the best we have ever had It gives me pleasure, Gentlemen, to 
nominate Dr William B Breed of Boston as Chairman of this Board of Governors 
for a term of three years 

Dr Lathrope I second the nomination I have been a member of this Board 
only two or three years The pace that Dr Cocke has set as Chairman has been a 
pretty good one as has just been testified to You saw what a grand job was done by 
the gentleman from ^lassachusctts a year ago We all know his personality, and I 
know' no one w'ho would be better qualified or better able to keep up to the current 
that has already been set 

Cii \IRM Cocke Do I hear other nominations^ 

Dr Dowdlk Mr Chairman, I move that nominations be closed and the 
Secretar> cast the ballot for Dr Breed 
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rarriPfl question and the motion was unanimously 

carri^, and the Secretary cast the ballot for Dr Breed’s election ^ 

Ur Breed Gentlemen, I appreciate the confidence you have placed in me bv 

wimout Ur Cocke He has been Chairman ever since I have been on the Board 
and I do not see how anybody could keep the pace Dr Cocke has set 

to bf another important office— not an office but a position 

SieaS “ membersh.p"^f Ihe 

exoenence Dr T D* ***“ requires continuity of service and 

rpfol!? ^ T f i ^ Manier s term expires at this meeting He is eligible for 

Dr ™ove, Mr Chairman, that Dr Manier be reappointed 

Ur Lathrope I second the nomination 

Dowd^n'^fm^hnn °‘her nominations? All those in favor of Dr 
Uowden s motion will signify by saying aye. opposed, no 

1 ne motion was unanimously carried 

constantlv appointment is for three years This Committee is 

term of service on th J has a fair degree of continuity My own 

Board of Reeent«! Tt the problem of this Board but that of the 

Doara oi Kegents It expires this year 

member Board of Governors, however, must appoint another 

man becausTn? T Credentials to fill out the unexpired term of the Chair- 

The Board of Cov^rnr,^ ^ retirement from the Board of Governors creates a vacancy 
Board of Regents T ®PP°**^ts three members of this Committee as does also the 
fer^Ices on SfcredpnJS ^^nt to retain Dr Cocke’s 

those selected by the Bo1rd'^orfcSs'’“* *' f™" 

S' S3S 5rond‘‘thelrn‘"'''°'' 

Chairman Cocke Do I hear other nominations? 
notion nas ca7ried^*^^ urther nominations The question was called and the 

Dr^N^sn^r appointment is for two years, until 1944 
mssion conremintr M,e. '^®sell, Sr , Governor for Western New York, opened a dis- 
ication bv the Amenr ®"ts for advancement to Fellowship insofar as certi- 

everd timt nnTf . j^^ternal Medians was concerned It was clearly 

iSioni Apnl 6, 1940, shall present as one of the 

an Board of Internal ivr^,A°^ advancement to Fellowship certification by the Ameri- 
les ^mh tl ^^erft board in any of the allied specal- 

rom the Armv and such certification shall not be required of candidates 

peaaltv tlier/evict Public Health Services, nor of candidates in whose 

liscussion m -ivlnnl,^ °° certifying board Following this there was widespread 
lualificationq for TT. members of the Board of Governors joined, concerning 

lucted bv the ership in the College and concerning the examinations con- 
ame certamLt~!t"^" ^lediane Out of this discussion there 

irhich are now ham concerning the type of examinations, both w ritten and oral, 
ourage all aDDlic3<57^? f recommendation that an effort be made to en- 
hat the Board of P examinations for entrance into the College, but 

I’orkincs of the m ®Sents of the College be requested to inquire into the present 
xaminLon shm.ld possibly to recommend that the t>pe of 

omprehensive test of ordinary academic examination and be a more 

s well as contnm tbe clinical knowledge of the applicants in handling patients, 
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Dr Waring Mr Chairman, I should like to bring up for discussion a matter 
relating to the interpretation of the essential work carried on by the industrial hygiene 
clinics by the induction of important members thereof into the military service At 
present the Army and Navy have directly under their supervision the manufacture 
of munitions for the war services, and in both of these organizations and in particular 
companies involved, the Army and Navy have deferred the doctors and the important 
assistants in their laboratories from induction into the armed forces At the present 
time members of the state boards of health are automatically members of the U S 
Public Health Service, as I understand it, and all of their laboratory assistants are 
deferred in order that the health of the people in the various states may be protected 
But, this protection has not extended, up to the present time, to the industrial hy- 
giene clinics, heads of those clinics, and their laboratory assistants in industry This 
is a very important matter 

In the Colorado University School of Medicine there is a Division of Industrial 
Hygiene and the man at the head of this has had a nation-wide opportunity to render 
very important service to industry and the protection of employees of industry 
against occupational diseases Under the pressure of the present emergency all 
of these industries are trying desperately to produce military supplies as rapidly as 
possible The methods that have been put into effect in manufacturing these 
munitions have not m every case succeeded m protecting many employees against 
occupational diseases such as lead poisoning, metallic poisoning, dust in the lungs, 
etc In Colorado this matter of dust in the lungs is extremely important The man 
who IS head of our industrial division of hygiene has set up industrial clinics in various 
parts of the country In many of these clinics work has been disrupted by the re- 
moval of the doctor in charge In one important clinic the work was disrupted by 
the removal of the doctor and the technical assistant The same thing has applied 
to the Colorado Mining Company at Pueblo, the same to the industrial hygiene 
clinics in various subsidiary companies — The American Brake Shoe & Foundry 
Company and others At the present time the Army and Navy protects its own 
industrial hygiene plants The State Board of Health and the people are protected, 
and the people m industry are not protected 

It is extremely difficult to replace these doctors who are removed from these 
industrial and hygiene clinics and it is much more difficult to replace their technical 
assistants, who are also being removed and taken into the service This same thing 
applies to many other occupations besides those immediately concerned in the 
medical profession It applies to chemistry I heard an important man talking 
over the radio from England recently He spoke of the tragedy of putting important 
manpower into the expeditionary forces He said he saw a man who had a national 
reputation as a chemist in America, serving in the forces That is only an isolated 
instance, but I could name for you half a dozen or more specific instances of the 
same sort 

The American College of Physicians is going to have to recognize that situation 
and perhaps do what some other organizations have done The American Chemical 
Society has pointed out the flaws in the induction of men to service and has gone on 
record protesting against the inefficient way that induction is handled 

I bring the matter up for discussion, Mr Chairman If you agree with me, I 
shall be glad to present a motion later 

CiiAiRMVN Cocke Let us have a httie discussion We have with us one who 
IS mtimatelj acquainted w ith the situation — Dr Paullin 

Dr Paullin I do not want to monopolize the time of this Board, but I think 
I can help Dr Waring straighten out his problem very easily The Procurement and 
Assignment Agenc> is a Federal agency In each state of the Union there is ap- 
pointed a chairman and in each co-area there is a co-arca chairman On this Board 
there are two physicians in general practice, one physician from the American Asso- 
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tion with the Selective Service, Act Number 1 and Act Number 2 

In medical work, one is permitted to write out a list of his essential teachers m 
a parfacular department— an essential list of individuals who are necessarv in these 

1 'Vth the state chairiian or .f they 

set satisfaction from the state chairman, they can appeal to the area committee and 
it satisfaction is not obtained there, one can appeal to General HemS TW is 
mple machinery to protect all of these men in any vital industry AU one has to 
o go to the state chairman and present his case — show the need and immediate 

bflct? r? S^n^'ce Board, because thifS “r^nimd 

' Congress to accept the recommendation of this Committee on Procurement 
1 , -““hinery is all there, all yon have to do is to uto it 

tial indu^'' ‘if "'T"' ■" establishing standards for esren- 

ual industry hen you realize the extreme need in the Army at present it is easier 

e^eii oX‘‘tonf ® The"^r '■r couVafe P^monnTS 

eoinv to he a Hiffle. iT^ “untry s needs come first, civilian needs are next, and it is 
the fssenual nleH of to establish a yardstick by which you can determine 

iTso far as Ih.LT ^“blic Health Service 

Armv nppf1« ha service IS concerned, civilian needs, public health needs, and 

weWe at manpower that 

in reouLS for dnrToT<f requisitioning agencies that are constantly sending 
in th2 TWpH 189,000 physicians 

r^ninl^^^fi-h Office of Civilian Defense h^s full pLer to 

Snce wifo ^ observation'^and ex- 
it possfoly cL^^ functioning just as well as 

nof misunderstood me somewhat We are 

inlTf^iaTh ^ ‘he Medical School It is not the young men in the 

assistants, it is the young men ^^ho are 
tone of fh ‘^e in carrying out certain essential technical procedures in the labora- 
IZ mdustrial hygiene clinics Dr Paullin has a much more optimistic 

view of the way it functions than I have Mr Cummings, who is in charge of liygiene 
at our medical school, tells me that dunng the past six months he has been called 
a dozen or more times a d ^ There is desperate need all over the country, and it is 
being constantly demanded that he furnish technical assistants who are being taken 
from the industrial hygiene clinics scattered over the country There is not at the 
presen ime in e Office of Production Management any specific responsible person 
or committee that has the specific responsibility of taking care of this situation It is 
looked after bj the Army for the particular companies that are immediately under 
the management of the Army, it is taken care of by the Navy in the Naxy Yard 
under the management of the Navy, it is being taken care of by the U S Public 
Health Service as far as the State Board of Health and all their technical assistants 
are concerned It is absolutely not being taken care of so far as it relates to the 
in us na lygiene clinics, and that is absolutely true in the case of our experience in 
Colorado, and it must be true in many other instances all over the country 
t^CKE Col Hillman, would you care to comment’ 

, , ^ Hillman It would appear that Dr Waring’s chief concern is not ' 

nnl"!: ciMlian technicians As I see it, it would take it out of the Pro- 

P“‘ the Selectnc Serxice I think 

tion nnH slmuld be sought through j our State Selects e Ser\ ice organua- 

State Selectne Service does not feel competent or docs not deem it r 
act, one would have recourse to the National Selectne Service Head- } 
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quarters under General Hershey This is just one of many similar examples Just 
as a citation of something that came up a little while ago — there was a question of the 
manufacture of artificial limbs The question concerned whether or not their 
technicians should be inducted They iJiought there were not very many of this 
kind of technicians and that we are certainly going to need more artificial limbs and 
that, therefore, these technicians should be deferred It came to the Surgeon Gen- 
eral’s office, up through Selective Service I think it was acted favorably upon 
Chairman Cocke Capt McDaniel, would you care to comment? 

Capt F L McDaniel Mr Chairman and Gentlemen In the Navy the damage 
so far IS not so bad We are not using selectees The Navy is a voluntary organiza- 
tion up to the present time and the District Commandant can either accept or reject 
the application for enrollment or enlistment or commission, so that we are not taken 
by force nor are we taking by force anyone from any private industry or from any 
vital spot Of course, it may later come to that and the Navy may take selectees 
for the continuance of the war In that case, I think we would haiTdle it as Dr 
Paullin has suggested, through the local draft boards and appeal to the central head- 
quarters in Washington 

When I make my personal report to Admiral Mclntire, I shall be glad to mention 
this to him, and I am sure that he is in a position to take it up at the proper places 
Dr Waring I should like to make it perfectly clear that this problem does not 
apply solely to the 8th Corps Area because these industrial hygiene clinics that are 
served are scattered over the country There are numerous Selective Service agencies 
that are concerned and not solely one agency 

Dr Paullin I thought Dr Waring was thinking of professional persons I am 
sure Selective Service can help you with your technicians if you present your problems 
to It. 

Chairman Cocke The Chairman of the Advisory Committee on Postgraduate 
Courses has come in Dr Bortz, will you give us a report? 

Dr Bortz Mr Chairman, I reported on the postgraduate courses given this 
year at the preceding meeting of the Board of Governors, and following that we had 
a Committee meeting at which the members present were very positive in their ideas 
that we should carry on the work A suggestion was made that we make plans for 
a course in general medicine in Boston, a course in allergy in New York, a course in 
general medicine in Philadelphia, a course in general medicine at the Mayo Clinic, 
and a course in internal medicine at the Continuation Center of the University of 
Minnesota, Minneapolis The details concerning these courses, the dates, duration, 
etc will have to be worked out in conjunction with the leaders of the courses I have 
talked with representatives such as Dr Robert Cooke of New York, men from Phila- 
delphia, Dr Allen of the Mayo Clinic, and with Dr Watson at the University of 
Minnesota, and all have voiced deep interest and assured the College of their utmost 
cooperation in endeavoring to work out an adequate and satisfactory program for 
next year Probably two courses will be offered m the early part of February and the 
other three courses will be pre-meeting courses 

. There were no further matters to be brought before the Board whereupon 
the meeting was adjourned at 2 p m 

Attest (Signed) E R Loveland, 

Secretary 
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A FURTHER REPORT ON THE TREATMENT OF AD- 
DISON’S DISEASE WITH DESOXYCORTICO- 
STERONE ACETATE BY INTRAMUSCULAR IN- 
JECTIONS, SUBCUTANEOUS IMPLANTATION OF 
PELLETS, AND SUBLINGUAL ADMINISTRATION 

By Frank L Engel, M D , Clarence CoHN,t M D , and Louis J 
SoFFER, M D , New York, N Y 

Since the oiigmal leports by Levy-Simpson ^ and Thom on the use 
of desoxycorticosterone acetate in the treatment of Addison’s disease, many 
further reports have appeared confirming its value and pointing out its limi- 
tations and toxic effects resulting from overdosage ®’ ' In 1939 an advance 
in therapy was made by Thorn and his co-workers ®’ ® who utilized the technic 
of Deanesly and Parkes and maintained adrenalectomized dogs and patients 
with Addison’s disease in good condition by implantation of pellets of crys- 
talline desoxycorticosterone acetate subcutaneously By this method a slow 
and steady release of hormone, calculated at about 0 2 to 0 3 mg a day pei 
pellet, could be effected, the pellets being of such a size as to last about one 
year Since then others have reported their experience with pellet implanta- 
tion,“' “ and more recently Thorn has reviewed his experience with a large 
series of cases In 1940 Anderson and co-workers reported the suc- 
cessful use of a preparation of desoxycorticosterone acetate dissolved in 
propylene glycol and administered sublingually These results were later 
confirmed by Turnoff and Rowntree 

The treatment of Addison’s disease by the older methods uas not at- 
tended by any serious effects from overdosage of cortical extract It soon 
became apparent, however, tliat desoxycorticosterone acetate was an ex- 
tremely potent hormone and, when injudiciously employed, hazardous As 
with the old cortical extract it did not represent complete replacement therap\ 

"^Received for publication December 22, 1941 

From tlic Medical ScrMces of The Mount Sinai Hospital, ^c\v York Cit> 

The deso\>corttco&tcronc acetate (Percorten) was generouslj supplied and iiiatiu- 
faetured by the Ciba PhannacLUtical Co , Suniniit, N J 

t Eugene Me jer, Jr Fellow 

Copj right, 1942, bj The American College ot Phjsicians 

385 





586 


F L ENGEL, C COHN, L J SOFFER 


Alarming hypertension, excessive retention of salt and water with peripheral 
and pulmonary edema and cardiac failure were repoited with increasing 
frequency and several patients died as a result of this Over- 

dosage was also noted to be associated with other manifestations which some- 
times were difficult to distinguish from incipient adrenal insufficiency 
Among these may be mentioned anorexia, headache, and muscular weakness 
The Mayo Clinic group ““ pointed out the dangers of restriction of potas- 
sium m patients receiving desoxycorticosterone acetate, and, m fact, sug- 
gest that the administration of potassium may be of value m patients mani- 
festing toxic symptoms Thorn described the occurrence of marked mus- 
cular weakness and transient paralysis in a patient receiving the synthetic 
hormone The serum potassium was very low, and relief was achieved by 
administering potassium A similar phenomenon was noted in dogs by 
Kuhlmann et al 

From the beginning it has been clear that desoxycorticosterone acetate has 
little effect on the disturbance m carbohydrate metabolism m Addison’s dis- 
ease, and in this respect does not represent complete leplacement therapy 
11, 18, 22, 23 danger of hypoglycemia and of possible sudden death from 

this during treatment with the synthetic hormone has been repeatedly pointed 
out That other functions of the adrenal cortex may not be possessed by 
desoxycorticosterone acetate is suggested by the work of Ingle who showed 
that, although desoxycorticosterone acetate was the most potent life-main- 
tainmg factor m adrenalectomized rats, it did not exert as potent an effect 
on the muscle work capacity of the lats as some of the other crystalline 
factors 

Thus, although therapy with desoxycoiticosteione acetate lepiesents a 
leal advance in therapy, its incautious use may be associated with real 
dangers, and its effectiveness is limited by the fact that it does not represent 
complete replacement therapy 


Results 

In a previous publication we reported our experiences with desoxy- 
corticostcrone acetate in the treatment of five patients with Addison's dis- 
ease Four of these patients received implantations of pellets The present 
report deals with further observations on these four patients, some of whom 
have now been treated with desoxycorticosteione acetate foi ovei two and 
a half years In addition, four new patients have been added to the series 
In the whole series, three are females and five are males, and their ages var> 
from 21 to 57 years A tuberculous etiology is definite in thiee cases and 
probable in three others 

Caj.1- Ru'okis 

Case 1 D G, a 23-\ tar-old woman, whose lnstor> has been givtn in detail 
before,^- had 10 pallets ot crtstalhue dcsox> corticosterone acetate, implanted sub- 
cutaneoush on September 16, 1939 Ihe average weight of each ptlltt was 1?8 mg 
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and tlie total dosage was calculated to yield approximately 3 mg per day, which is 
equivalent to about 5 mg a day when given intramuscularly At this time she was 
receiving no supplementary salt by mouth Two months after implantation of pellets 
the blood pressure had risen to 150 mm Hg systolic and 95 mm diastolic, and on 
slight exeition would rise to 180 mm systolic and 110 mm diastolic, which was 
associated with dyspnea and cardiac palpitation Her weight was 122 pounds (55 kg ) 
as compared to 104 pounds (47 kg ) prior to therapy witli desoxycorticosterone ace- 
tate Blood electrolytes were entirely normal For liiis reason she was readmitted to 
tlie hospital (November 10, 1939 to December 3, 1939) for restudy and for removal 
of pellets A low salt diet yielding approximately 3 gm of sodium chloride a day had 
no effect on the blood pressure On November 22 an area of fluctuation appeared at 
the lower end of tlie scar and two fragmented pellets were extruded Following this, 
tiiere was no appreciable change in blood pressure or weight On December 3 a third 
pellet weighing 91 8 mg was removed This represented a loss of 36 mg in weight 
of tlie pellets in the course of 77 days, or 0 46 mg a day At this time the blood 
sodium was 133 1 milli-equivalents/L , the chloride 108 m e /X. , and the potassium 
69 me/L On December 11 the blood pressuie was still 160 ram Hg systolic over 
100 mm diastolic, so a fourth pellet, weighing 967 mg, was removed This pellet 
had broken down at the rate of 0 35 mg per day The site of implantation still showed 
an area of fluctuation and a small amount of serum could be extruded One montli 
later her blood pressure was still elevated and her blood electrolytes weie normal 
Despite tlie persistent hypertension, she now felt subjectively well On January 30 a 
fifth pellet was extruded from the area of fluctuation This pellet weighed 644 mg 
and represented a daily yield of 0 5 mg Thereafter, her blood pressure fell to 
within normal limits, ranging between 105-125 mm Hg systolic and 75-85 mm 
diastolic, she felt extremely well and was able to resume her occupation as a book- 
keeper One moutli later she developed an upper respiratory infection with elevation 
of temperature to 102 4“ F , but showed no evidences of adrenal msuBiciency At 
this time she was advised to resume taking 5 gm of sodium chloride a day Shortly 
tliereafter hei blood sodium was 137 me/L, chlorides 104 me/L 

On June IS, 1940, nine montlis after ^e oiigmal implantation, she returned to 
the hospital with the complaint of inci easing anorexia and weakness of two weeks’ 
duration On admission her blood sodium was 133 me/L, chloride 105 m e /L , and 
urea nitrogen 12 mg per cent Her blood pressure was 95 mm Hg systolic and 54 
mm diastolic and weight 125 pounds (57 kg ) Two days after admission she felt 
much weaker and her blood pressure had fallen to 70 mm Hg systolic and 50 mm 
diastolic Since she was now in obvious adrenal msufflcieiicy, she was given intra- 
venous saline in addition to 12 grams of sodium chloride by inoutli For two dajs 
she received 10 mg of desoxycorticosterone acetate intramuscularly, then 5 mg dail\ 
for a week, and then 2 5 mg daily thereafter until implantation of pellets After a 
week, salt was reduced to 6 gm a day On this regime her blood pressure rose 
to 110-120 mm Hg systolic and 70-90 mm diastolic, and weight to 130 pounds (59 
kg) On July 1 fi^e pellets of desoxycorticosterone acetate with an average weight 
of 124 mg were implanted subcutaneouslj She was discharged two weeks later 
witli a normal blood pressure and normal blood electrolj tts She weighed 12S pounds 
(58 2 kg ) and was taking 5 gm ot supplementan' sodium chloride a daj During 
the subsequent few months her general condition remained excellent and she was able 
to indulge in full actiMty including working eight hours a day and pai taking of 
moderate exercise, such as dancing Hjpogljcemic sjmptoms, ot which she had 
previously occasionally complained, were a\oided b> taking frequent small uedings of 
carbohjdiate when she indulged in more than usual exertion Her blood pressure 
langed between 135-150 mm Hg s\stohc and 85-95 mm diastolic, but she complamal 
of no djspnea, palpitation, or edema On September 11, ten weeks after impl'mtation 
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a pellet weighing 105 mg erupted spontaneously This represented a breakdown late 
of 026 mg. a day The blood sodium at this time was 135 4 me/L and chloride 
111 0 m e./L Blood pressure was 135 mm Hg systolic and 85 mm diastolic There- 
after, her course was excellent and she led an entirely normal life Hei blood 
pressure ranged about 125 mm Hg systolic and 90 mm diastolic 

On June 16, 1941, eleven and a half months after implantation, she was read- 
mitted to the hospital complaining of deci easing appetite and stiength and dyspnea on 
exertion, of about three weeks' duration On admission, her blood piessure was 104 
mm Hg systolic and 70 mm diastolic, weight 124 5 pounds (56 6 kg ), hematocrit 33 
per cent, blood sodium 140 2 me/L, chloride 100 me/L, and urea nitrogen 13 mg 
per cent After five days without supplementary salt or hormone, her weight fell to 
121 pounds (55 kg ), blood pressure to 96 mm Hg systolic and 60 mm diastolic and 
her hematocrit rose to 37 4 per cent, but there was no significant change in the blood 
electrolytes Nevertheless, it was felt that there was sufficient evidence to suggest 
mild adrenal insufficiency due to exhaustion of the pellets She was staited on 6 
grams of additional salt and 2 mg of desoxy corticosterone acetate intramusculaily 
daily After four days the latter was increased to 2 5 mg a day for three days and 
then reduced to 2 0 mg for the next three days On 10 days of this regime her blood 
pressure rose to 120 mm Hg systolic and 86 mm diastolic, weight to 130 pounds 
(59 kg ), and the hematocrit fell to 29 2 per cent 

At this time she was started on a trial period of desoxycorticosterone acetate in 
propylene glycol by the sublingual route, receiving 2 mg a day, a dose of hormone 
which was quite adequate by the intramuscular route On 10 days of this therapy 
her weight fell to 126 pounds (57 3 kg ), her blood pressure to 102 mm Hg systolic 
and 72 mm diastolic and her hematocrit rose to 36 per cent Subjectively she felt as 
well as ever during this period At the end of this period, her blood sodium was 
139 9 and chloride 106 0 m e /L 

After being restabihzed on 2 5 mg of the hormone intramuscularly daily, four 
pellets of the crystalline desoxycorticosteione acetate with average weight of 125 mg 
each were implanted on July 16, 1941 The blood pressure on the day of implantation 
was 132 mm Hg systolic and 85 mm diastolic One month after implantation a 
single pellet erupted spontaneously Her blood pressure was 150 mm Hg systolic and 
100 mm diastolic, and subjectively she felt quite well 

Discussion The untoward effects of overdosage with too many pellets 
^ which occurred on the first implantation were avoided on subsequent im- 
plantations, and the response to this type of therapy has now been excellent. 
The patient has been able to return to an entirely normal mode of living 
The trial period with the sublingual preparation demonstrated that dose for 
dose this mode of administration was not as effective as the intramuscular or 
the pellet method 

Case 2. S R, a 21-) ear-old man, previously reported as case 2, had 10 pellets 
of desoxycorticosterone acetate implanted subcutaneously on June 19, 1939, after 
having been maintained on the intramuscular preparation (5 mg per day) for three 
weeks The average weight of each pellet was 103 mg Directly after operation he 
receded intravenous saline for 24 hours in addition to 10 grams of salt per day As 
a result of this he promptly developed headache, edenui, moderate h> per tension, dysp- 
nea, a gallop rhjtlim. When the extra salt was reduced to 2 grams a day, these un- 
toward manifestations disappeared and he was discharged feeling much improved 
The blood electrolytes were entirely normal Four months later, his condition was 
excellent and the extra salt was discontinued His blood pressure ranged between 
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130-140 nim Hg systolic and 80-90 mm diastohc He was able to return to work m 
a machine shop and as a delivery boy Eight months after implantation his weight 
and blood pressuie were maintained and his blood sodium was 140 me/L and 
chloride 111 6 m e/L 

On May 6, 1940, eleven months after implantation, he retained to the hospital 
because of increasing fatigue and weakness for one month His weight was 130 
pounds (60 kg ) as compared to 138 pounds (63 kg ) on discharge His blood 
pressure was 120 mm Hg systolic and 78 mm diastolic, hematocrit 39 5 per cent, 
blood sodium 140 6 ni e /L , cliloride lOS 6 m e /L and urea nitrogen 7 mg per cent 
Since there was not yet conclusive evidence of exhaustion of pellets, he was dis- 
charged after several days’ observation, taking 10 grams of salt daily Under 
observation for the next month on this regime, he had increasing symptoms of weak- 
ness and anorexia, and his weight and blood pressuie continued to fall He was re- 
admitted to the hospital on June 24 His weight had fallen to 124 pounds (564 kg^, 
his blood pressuie to 110 mm Hg systolic and 60 min diastohc, his hematocrit iilas 
38 per cent, blood sodium 137 2 me/L, chloride 106 me/L, and urea nitrogen 8 mg 
per cent All extra salt was now discontinued for 10 days, but there was no appre- 
ciable change in his weight, blood pressure, hematocrit, or blood electrolytes during 
tins period The blood sodium was 135 1 m e /L Subjectively, however, he felt 
definitely worse than he did while receiving the hormone Despite the inability to 
demonstrate further changes diaracteristic of adrenal insufficiency without using more 
drastic metliods, it was decided to implant a small number of pellets, since his clinical 
condition had definitely deteriorated Accordingly, on July 7, 1940, four pellets, 
weighing approximately 125 mg each, were implanted On the basis of previous 
observations it was calculated that these should yield a total of approximately 1 2 mg 
a day and should last about one year, assuming a breakdown rate of about 03 mg 
per day He w'as discharged taking 5 gm of salt a day His w'eight rose to 130 
pounds (60 kg ) and blood pressure to 132 mm Hg systolic and 84 mm diastohc 

During the subsequent 11 nionths of observation his condition remained ^er\ 
satisfactory He worked irregularly, but otlierwise led a relatively normal life Foi 
a time he developed a distaste for salt, as compared with a craving for it prior to 
adequate therapy His blood pressure ranged between 110-130 mm Hg systolic and 
70-90 mm diastohc, his weight remained constant, as did his electrolytes 

On June 9, 1941, eleven months after implantation, he w'as again admitted to the 
hospital because of the slow and insidious development of weakness, loss of appetite, 
and loss of weight over a two montli period The physical examination was essen- 
tially as before, except that he now had a palpable liver His weight was 120 pounds 
(546 kg), hematocrit 44 5 per cent, blood pressure 90 mm Hg systolic and 60 inin 
diastohc, blood sodium 141 me/L, chlorides 106 me/L, and urea nitrogen IS ing 
per cent There was now obvious clinical evidence ot adrenal insufficiency, despite 
the normal blood electrolytes, and he w'as started on 2 ing of desoxj corticosterone 
acetate intramuscularly and 6 grams of salt daily Ten days later his weight was 
127 pounds (57 7 kg ), hematocrit 37 per cent, blood pressure 130 nun. Hg s>stolic and 
80 mm diastohc, blood sodium 1408 me/L, chloride 1150 me/L, and urea nitrogen 
8 mg per cent 

A trial witli the sublingual preparation of desox^ eorticosterone acetate in 
prop>lene glycol was now begun, 2 nig being adinmistered dailj for three da>s and 2 
mg tw'ice dail} for three days, at which time the experiuieiit had to be discontinue'! 
because of tlie development of a tooth infeetion However, on this regime he lost 
seven pounds in weight (3 2 kg ), his hematocrit rose trom 37 per cent to 40 jier cent, 
and his blood pressuie fell to 110 rain Hg systolic and 70 inin diastohc 

At this time he developed a toothache, for which an e-xtrictioii w is performed! 
under inandibulai bloek Because of this he was again given the imnimiscuLr 
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a pellet weighing 105 mg erupted spontaneously This represented a bieakdown late 
of 026 mg a day The blood sodium at this time was 135 4 me/L and chloride 
111 0 m e/L Blood pressure was 135 mm Hg systolic and 85 mm diastolic There- 
after, her course was excellent and she led an entirely normal life Hei blood 
pressure ranged about 125 mm Hg systolic and 90 mm diastolic 

On June 16, 1941, eleven and a half months after implantation, she was read- 
mitted to the hospital complaining of deci easing appetite and stiength and dyspnea on 
exertion, of about thiee weeks’ duration On admission, her blood piessure was 104 
mm Hg systolic and 70 mm diastolic, weight 1245 pounds (56 6 kg ), hematocrit 33 
per cent, blood sodium 140 2 m e /L , chloride 100 me/L, and urea nitrogen 13 mg 
per cent After five days without supplementary salt or hormone, her weight fell to 
121 pounds (55 kg ), blood pressure to 96 mm Hg systolic and 60 mm diastolic and 
her hematocrit rose to 37 4 per cent, but there was no significant change in the blood 
electiolytes Nevertheless, it was felt that there was sufficient evidence to suggest 
mild adrenal insufficiency due to exhaustion of the pellets She was started on 6 
grams of additional salt and 2 mg of desoxycorticosterone acetate intramuscularly 
daily After four days the latter was increased to 2 5 mg a day for three days and 
tlien reduced to 2 0 mg for the next three days On 10 days of tins regime her blood 
pressure rose to 120 mm Hg systolic and 86 mm diastolic, weight to 130 pounds 
(59 kg ), and the hematocrit fell to 29 2 per cent 

At this time she was started on a trial period of desoxycorticosterone acetate in 
propylene glycol by the sublingual route, receiving 2 mg a day, a dose of hormone 
which was quite adequate by the intramuscular route On 10 days of this therapy 
her weight fell to 126 pounds (57 3 kg ), her blood pressure to 102 mm Hg systolic 
and 72 mm diastolic and her hematocrit rose to 36 per cent Subjectively she felt as 
well as ever during this period At the end of this period, her blood sodium was 
139 9 and chloride 106 0 m e/L 

After being restabilized on 2 5 mg of the hormone intramuscularly daily, four 
pellets of the crystalline desoxycorticosterone acetate with average weight of 125 mg 
each were implanted on July 16, 1941 The blood pressure on the day of implantation 
was 132 ram Hg systolic and 85 mm diastolic One month after implantation a 
single pellet erupted spontaneously Her blood pressure was 150 mm Hg systolic and 
100 mm diastolic, and subjectively she felt quite well 

Discussion The untoward effects of overdosage with too many pellets 
which occurred on the first implantation were avoided on subsequent im- 
plantations, and the response to this type of therapy has now been excellent 
The patient has been able to return to an entirely normal mode of living 
Ihe trial period with the sublingual preparation demonstrated that dose for 
dose this mode of administration was not as effective as the intramuscular or 
the pellet method 

Case 2. S R, a 2l-j car-old man, previously reported as case 2, had 10 pellets 
of desox> corticosterone acetate implanted subcutaneously on June 19, 1939, after 
having been maintained on the intramuscular preparation (5 mg per day) for three 
vveeks Ihe average weight of each pUlet was 103 mg Directly after operation he 
received intravenou:> saline for 24 hours in addition to 10 grams of salt per day As 
a result oi this he promptly developed headache, edema, moderate hypertension, dysp- 
nea, a giillop rhythm When the extra salt was reduced to 2 grams a day, these un- 
toward inani fc:»tations disappeared and he was discharged feeling much improved 
'Ihe blood electrolytes were entirely normal Four months later, his condition was 
excellent and uie extra salt was discontinued His blood pressure ranged between 



TREATMENT OF ADDISON’s DISEASE 


589 


130-140 niin Hg sjstohc and 80-90 min diastolic He was able to return to work in 
a machine shop and as a dehierj' boy Eight months after implantation his weight 
and blood pressure were maintained and his blood sodium was 140 me/L and 
chloride 111 6 m e/L 

On May 6, 1940, eleven months after implantation, he leturned to the hospital 
because of increasing fatigue and weakness for one montli His weight was 130 
pounds (60 kg ) as compared to 138 pounds (63 kg ) on discharge His blood 
pressure was 120 mm Hg systolic and 78 mm diastolic, hematocrit 39 5 per cent, 
blood sodium 140 6 m e /L , cliloride 105 6 m e /L and urea nitrogen 7 mg per cent 
Since tliere was not yet conclusive evidence of exliaustion of pellets, he ^vas dis- 
charged after several days’ observation, taking 10 grams of salt daily Under 
observation for tlie next month on this regime, he had increasing symptoms of weak- 
ness and anorexia, and his weight and blood pressure continued to fall He was re- 
admitted to the hospital on June 24 His weight had fallen to 124 pounds (564 kg^, 
his blood pressuie to 110 mm Hg systolic and 60 mm diastolic, his hematocrit \Vits 
38 per cent, blood sodium 137 2 m e/L , chloride 106 m e/L , and urea nitrogen 8 mg 
per cent All extra salt w'as now discontinued for 10 days, but there w'as no appre- 
ciable cliange in his w'eight, blood pressure, hematocrit, or blood electrolytes during 
this period The blood sodium was 1351 me/L Subjectively, however, he felt 
definitely w'orse tlian he did w'hile receiving the hormone Despite the inability to 
demonstrate furtlier changes characteristic ot adrenal insufficiencj' without using more 
drastic metliods, it was decided to implant a small number of pellets, since his clinical 
condition had definitely deteriorated Accordingly, on July 7, 1940, four pellets, 
weighing approximately 125 mg each, were implanted On tlie basis of previous 
observations it was calculated tliat these should jield a total of approximately 1 2 mg 
a daj and should last about one >ear, assuming a bieakdown rate of about 03 mg 
per day He w-as discharged taking 5 gm of salt a day His weight rose to 130 
pounds (60 kg ) and blood pressure to 132 mm Hg systolic and 84 mm diastolic 

During tlie subsequent 11 months of obseivation his condition remained ver\ 
satisfactorA' He w'orked irregularly, but otlierwnse led a relativelj normal life Foi 
a time he developed a distaste for salt, as compaied with a craving for it prior to 
adequate tlierapy His blood pressure ranged betw’een 110-130 mm Hg systolic and 
70-90 mm diastolic, his weight lemained constant, as did his electrolytes 

On June 9, 1941, eleven months after implantation, he was again admitted to the 
hospital because of tlie slow' and insidious development of weakness, loss of appetite, 
and loss of weight over a two month period The physical examination was essen- 
tially as before, except tliat he now' had a palpable liver His weight was 120 pounds 
(546 kg ), hematocrit 445 per cent, blood pressure 90 mm Hg systolic and 60 min 
diastolic, blood sodium 141 me/L, chlorides 106 me/L, and urea nitrogen 18 mg 
per cent There was now obvious clinical evidence of adrenal insufficiency, despite 
the normal blood electrolytes, and he was started on 2 mg of desoxj corticosterone 
acetate intramuscularly and 6 grams of salt daily Ten dajs later his w'eight was 
127 pounds (57 7 kg ), hematocrit 37 per cent, blood pressure 130 mm Hg systolic and 
80 mm diastolic, blood sodium 140 8 m e /L , chloride 115 0 m e/L , and urea nitrogen 
8 mg per cent 

A trial witlr tlie sublingual preparation of desoxj corticosterone acetate in 
propjlene ghcol w'as now begun, 2 mg being administered daily for three days and 2 
mg tw'ice dail> for three days, at w'hidi time the experiment had to be discontinued 
because of the development of a tooth infection However, on this regime he lost 
se^eii pounds m weight (3 2 kg ), his hematocrit rose from 37 per cent to 40 per cent, 
and his blood pressure fell to 110 mm Hg systolic and 70 mni. diastolic 

At tins time he developed a tootiiache, for which an extraction was performed 
under mandibular block Because of tins he was again given the intramuscular 
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preparation of hormone, receiving 2 mg, a day Thiee days latei, trismus and some 
swelling in the submaxillary region were noted Five days aftei the exti action his 
temperature suddenly rose to 103° F, and an intense biawny tender swelling de- 
veloped on the entire left side of the neck, together with inci eased trismus, dysphagia, 
and glottal edema Intravenous glucose in normal saline was administered, and the 
dose of desoxycorticosterone acetate was increased to 5 mg a day, and then to 5 mg 
twice a day during the acute illness Frequent blood pressure determinations were 
made, and the hematociit was determined daily Since nothing could be taken by 
mouth, glucose in saline was administered intravenously continuously On the second 
day his temperature had risen to 105 4° F , he responded poorly and was desperately 
ill Chemotherapy with sulfathiazole intravenously was begun, but had to be discon- 
tinued on the fourth day because of the development of purpura due to thrombo- 
cytopenia Fortunately, at this time improvement began to set in During the acute 
febrile phase of the illness, which lasted six days, the hematocrit fell fiom 40 per cent 
to 30 per cent, the blood pressure ranged between 116 mm Hg systolic and 90 mm 
diastolic and 150 mm systolic and 85 mm diastolic, his weight rose from 118 to 120 
pounds (53 7 to 546 kg), the blood sodium was 1444 me/L, the chloride 1150 
me/L, and urea nitiogen 8 mg per cent duiing the height of the illness At no 
time was more than 10 mg of desoxycot ticostei one acetate given, and the salt intake 
varied between 10 and 19 grams a day 

Following this acute illness there was a definite increase m the patient's require- 
ment for hormone as compared with the period prioi to it On 3 mg a day and 6 
grams of salt he lost three pounds in weight and his hematocrit lose to 35 per cent dur- 
ing the first week after the acute illness, but thereafter he slowly regained weight and 
strength and his blood pressure averaged about 130 mm Hg systolic and 85 mm 
diastolic He was discharged on July 27 with noimal electi olytes, and weighing 122 
pounds (35 5 kg ), aftei having been taught to administer the hormone himself He 
was readmitted on August 18 His weight was 125 pounds (569 kg ), and the blood 
pi assure ^^as 132 mm Hg systolic and 90 mm diastolic His general condition was 
definitely unproved He was then maintained on 2 5 mg and 6 grams of salt daily 
until implantation of^ four pellets, with an average weight of 125 mg, was pei- 
formed on August 25 During the subsequent month of observation, his condition 
remained satisfactory 

It IS interesting to note that this patient, who was the first to be implanted 
at this hospital and who originally received more pellets than he required, as 
was apparent fioni subsequent observations, did not develop seiious toxic 
manifestations Except for the brief period postoperatively, when he re- 
ceived an excessne amount of saline intravenously and developed transient 
hypertension and edema, he was \ery well during the first year 

Xo definite conclusions can be drawn concerning the value of the sub- 
lingual preparation m this case because of the complicating severe infection 
In the managenKut of the patient dining this serious complication it should 
be emphasued that a relatively small amount of desoxycoi ticostei one acetate, 
5 to 10 mg a day, ivas necessary to prevent the development of crisis, and 
that by careful check on the salt balance, edema and hypertension were 
avoided The increased requirement for hormone after a severe infection 
has been freiiuently noted before 

Caot* 3 J. S, a 47-j«.ar-()Ul nun, prcuouaK reported as, case 3, had 13 pellets 
ot desoxycorticosterone acetate implanted subcutaneously on July 31, 1939, two 
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montlis aftei he came under our observation For one montli prior to implantation, 
he had been receiving 5 mg of the synthetic hormone intramuscularly and 10 grams 
of salt by mouth daily Although on this regime the blood sodium and chloride, blood 
pressure and weight had increased, and tlie hematocrit and blood potassium had de- 
creased, his clinical improvement had not been proportionately as striking and he 
continued to complain of weakness and anorexia After implantation of pellets his 
strengtli and appetite improved slightly, but he now began to complain of precordial 
pain on slight exeition whicli was typically anginal in cliaracter and was relieved by 
nitroglycerin His blood pressure was found to range between 150-185 mm Hg sys- 
tolic and 80-98 mm diastolic Since these symptoms were not relieved by discon- 
Dnuing extra salt by moutli, four pellets were removed surgically on September 26 
One nioptli later tlie patient’s blood pressure was 145 mm Hg systolic and 88 mm 
diastolic and his weight 121 pounds (55 kg ), but he continued to complain of angina 
which incapacitated him as much as his Addison’s disease had previously done During 
the following three and a half montlis there was no appreciable change in his clinical 
s^us, and his blood pressure was found to be approximately 160 mm Hg systolic and 
00 mm diastolic He was readmitted to the hospital on January 15, 1940 During 
t le montli pnor to admission he had lost 10 pounds in weight and his appetite had 
een poor His blood pressure was 160 mm Hg systolic and 94 mm diastolic, 
hematocrit 44 per cent, blood chlorides 106 m e /L , sodium 145 m e /L , urea nitrogen 
mg per cent, and sugar 55 mg per cent The venous pressure and circulation time 
were normal and diere were no clinical evidences of cardiac failure The electro- 
car logram showed no abnormality Fundal examination revealed incipient retinal 
arteriolar scleiosis Another glucose tolerance test again showed a flat curve Under 
o serva ion he had several ^isodes of precordial pain uninfluenced by placebos but 
la fi ^ ni roglycerm On January 24, four pellets were removed surgically, 
aving ve pe lets in situ The pellets showed an average breakdown rate of 0 28 

tnor riAt" ® 


espi e e reinoval of the pellets observation during the next four months showed 
+ 1 ? 111 his clinical condition The hypertension and angina persisted, and 

da 1 ° c remained normal in the face of poor appetite and strength and 

t On April 30 he was agam admitted to the hospital because of 
fainfnoe i'®‘luent attacks of sweating, coldness of the extremities, dizziness, and 
srliirnsp 7 associatcd With a feeling of hunger and leheved by fruit juice A 

showed a low flat curve, at the conclusion of which he had typical 
toIi 1 prom^ly relieved by orange juice An electroencephalogram 

^ sliowcd diffuse delta activity, uninfluenced by the administration 

/•nrf ecause of previous observations on the inefiicacy of the synthetic desoxy- 

corticosterone acetate on the disturbance in carbohydrate metabolism's he was started 
a “^adrenal cortical extract, which was administered in a dose of 1 cc twice 

period tliere was a slight but definite improve- 
■tintA ^ ^ appearance of the glucose tolerance curve, which returned to its original 

aftar-L- discontinuing the cortin However, spontaneous hypoglycemic 

attacks occurred much less frequently 

^PPro-^^ately 11 months after the implantation of pellets, his 
Wo- f 1 P^“ “fSan to dimmish somewhat, his blood pressure decreased to 110 mm 
° diastolic, and for several days prior to admission on June 12 

ini m diarrhea The blood sodium was 135 nie/L and chlorides 

Since the patient showed obvious sig^s o£ exhaustion of his pellets, he 
vas given an in^avenous infusion of saline, following which he felt much better, and 
WvT on 8 grams of sodium cliloride daily without tlie use of hormone 

nis blood pressure was mamtained at 120-162 mm Hg systolic and 70-100 mm 
aiastoiic, and two weeks later his blood sodium was 1402 nie/L and chlorides 106 
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r nA 1 foUnwinP- whicli thcic was marked symptomatic improvement, 

saline for 24 houis, jj systolic and 68 mm diastolic For one 

and his blood pressure rose to S Aldiough the blood chlorides 

week he received salt alone, taking 12 On July 29 daily 

.ose to 615 mg Pf 

treatment with 2 5 mg of y j^^^^tocrit had fallen to 35 per cent and his 
of salt was begun After lb hay oounds (66 6 kg), but 

weight had increased iroin 14 P“™ ^ s^tohc and 70 mm diastolic, and he sUll 

hisbloodpiessnre— ^lovv,^ 8 "» , 5 

“ n^"d.r" of diis *-p7 

to b“obser?ed for several months prior to implantation of pelWs 

Two weeks after discharge he was Mmg very wdl His blMd 
130 mm Hg systolic and 90 mm diastolic, fes ^ to 6 gm a day One week 

152 pounds (692 kg), his blood preaure 142 ““^^g "ystoie a u 

blood sodium 144 me/L tn 105 mm Hg systolic and 75 

lost three pounds in weight and his blood pressure fell ‘o 105 mm Hg y 

mrn dLstdic It was. therefore, felt that his requirement was more than 1 ^ J 

SS orocober 30. four pellets of to“T“d about 12 i^g of 

weight of 127 mg, were implanted This “‘“fy°4r^tion he has done 
hormone per day During the subseqnent 10 ^“\tood pressure is 130 

extremely well, indulging in full activity as a cab driver fiis mo v 

mm Hg systolic and 80 mm he has^shown no evidence of 

blood electrolytes have remained noimal and. as yet, 

exhaustion of the pellets 

This case demonstrates tlie value of prolonged the 

of the response to the mtramuscu ar p.eparation and *e dete 
smallest possible dose which will mamtam the patient, ^quirement 

IS performed In previously untreated ^tients the ho ^ssful therapy 

will very deHnitely decrease during the first few “ ,ance of over- 

Failure to take this into account is responsible foi the pp 

dosage manifestations ^ fullness after 

Case 7 J K . a 46-year-old dehcates^n clerk. "J" “™‘’X'tte°d on August 16, 
eating and occasional nausea of three years duration, w^ a du^ena 

1940 Roentgen-ray studies eight months . appetite, became weak, and 

ulcer Five weeks before admission, he gradually /o^t his app becoming 

S nausea after ealmg He lost nine P-"d^ .Is on arising from 

darker For one week he had dyspnea on exertion ancl a 

bed in the morning He has noted a de 6 nite cravj^ p.gmentation 

of th^sUrmirseverlrSuXbrUn pigni^^^^^^^ 

r dtr^vKut:. J.'’tor„r"s.ohc and 60 mm diastohc 
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alter standing, and was associated witli dizziness The lower pole of the right kidney 
was.oalpable The superficial reflexes weie absent 

on admission on August 16, 1940, tlie patient weighed 131 pounds (59 5 kg ) 

His blood pressure was 86 mm Hg systolic and 60 mm diastolic, and the hematocrit 
\\as 41 per cent The blood urea nitrogen was 24 mg per cent, and a glucose toleiance 

/ uirve showed a ma\iinum use of the blood sugai to 120 mg pei cent Unfortunately, 
because of technical difficulties, tlie blood electiolyte studies could not be done at this 
time He was started on 12 grams of added salt a day and aftei two weeks of this 
regime he showed considerable sjinptomatic and objectiie improvement His weight 
rose to 142 pounds (645 kg ), his blood pressure to 110 mm Hg systolic and 70 mm 
diastolic, and his hematocrit fell to 37 per cent The postural hypotension disap- 
peared The blood sodium at tins time was 133 5 m e /L and chlorides 102 0 m e /L , 
uiea nitrogen 9 mg pei cent The added salt was now stopped for one week, at the 
end of whicli time he felt definitely weaker, altliough Ins blood piessure did not show 
any change He lost two pounds in weight, and his hematociit rose to 42 per cent 
The blood sodium w'as 1366 me /L and cliloiides 102 ine/L From September 11 to 
17 he received 5 mg of desox} corticosterone acetate intramusculai ly and 8 grams of 
salt daily On tins he gained 10 pounds m weight and his hematocrit fell to 34 per 
cent, whereas his blood pressuie rose to 145 nun Hg systolic and 90 mm diastolic 
Hormone and salt were then again stopped for 10 dajs, during w'hich time tliere was a 
progressive loss of weight to 140 pounds (63 6 kg ), a fall in blood pressure to 110 
mm Hg systolic and 70 mm diastolic, and a rise m hematocrit to 40 per cent, asso- 
ciated, however, w'lth only a slight decrease m the feeling of well-being Sodium 
chloride balance studies at this time demonstrated that on an intake of approximately 
5 gm of salt (ward diet) a day he was excreting 15 16 grams of NaCl For 48 hours 
his salt intake w'as cut to less than 0 5 gram a day, and on this he excreted 7 75 grams 
and 4 06 grams of sodium chloride per day This remarkable negative salt balance w'as 
reflected in tlie blood sodium and chloride values which were 127 3 m e /L and 96 0 
m e /L respectively His w'eight decreased and his hematocrit rose to 44 5 per cent 
during the 48 hour period His blood pressure was sustained until the very end of 
Uie period, when, on getting out of bed, he suddenly felt very weak and faint and 
at tliat tune his blood pressure was 88 mm Hg systolic and 55 mm diastolic Intra- 
venous saline, salt by moutli, and 5 mg of synthetic hormone were administered and 
he made a prompt recovery On three days of treatment with 5 mg of hormone and 
6-12 grams of salt a day, he gained 10 pounds (45 kg ), his hematocrit fell to 32 5 
per cent, and his blood piessure rose to 140 mm Hg systolic and 90 mm diastolic 
These studies having established the diagnosis of Addison’s disease beyond any 
doubt, the period of stabilization and assay of hormone requirement w'as begun He 
Jrtas discharged on October 13, taking 2 mg of hormone administered bj himself and 
of salt daily 

'^e montli later he w'as feeling leiy well, but his blood pressure had reached 
150 mm 98 mm diastolic The hormone was, therefore, reduced to 

1 5 mg daily and a *0 1 0 mg , and die salt to 3 grams a day, since die 

blood pressure renia'il®^ elevated His weight was 150 pounds (68 2 kg ), and there 
was no edema or e\iddlf® cardiac failure, although he did occasionally complain of 
palpitation A palpable^*''®*’ noted for the first time, and it has remained pal- 
pable ever since On ^^™ost two months after discharge, he W'as**<^d- 

mitted for pellet implantai®” His^w'eight was ISl pounds (697 kg), his 
pressure 145 mm Hg systo'^ diastolic, and hematocrit 34 per cfrOficjIt 

was felt diat his requirement^®® 1 oti December 8 two norttua,^ 

widi an average w’eight ot \25 mg were implanted and were calculated tr*" cougly 
approximately 0 6 mg of horiVne a day for about one >ear Following iinpla*® mtra/ 
his blood pressure showed a ^dual downward trend to 110 mm Hg systolic 
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mm diastolic to 135 mm systolic and 80 mm diastolic, and his hematocrit rose to 
as high as 42 pei cent despite increasing the salt intake to 10 to 12 gr^s a day i 
Nevertheless, he felt extremely well and his weight increased to 159 pounds (74^ W ) j 
However, in view of this appaiently large requirement of salt which seemed n&es- 
sary to keep him in good condition, it was decided to implant one more pellet md '''' 
reduce the salt intake to 6 gm a day Accordingly, this was done on December 24 \ 

Within two weeks of the implantation, the patient returned weighing 163 pounds > 
(74 1 kg ), with edema of the face and legs, and with a blood pressure of 150 mm 
Hg systolic and 90 mm diastolic His appetite and strength had decreased and he 
complained of headache Added salt was discontinued and he was advised to avoid 
salty foods Two weeks later there was no change His blood sodium and chloiides 
at this time were 145 7 m e /L and 101 m e /L respectively Potassium chloride in a 
dose of 3 grams a day was admimsteied for two weeks without effect He was, 
therefore, readmitted to the hospital for lemoval of a pellet On admission, his weight 
was 160 pounds (72 8 kg ), blood pressure 140 mm Hg systolic and 100 mm diastolic, 
hematocrit 41 per cent, blood sodium 141 5 m e /L and chlorides 100 m e /L On 
March 3, one month after removal of the pellet, there was still no change in the 
edema The patient's weight was 164 pounds (74 5 kg ), and his blood pressure 140 
mm Hg systolic and 90 mm diastolic Thereafter, howevei, there was a gradual 
spontaneous disappearance of the edema, loss of weight to 153 pounds (69 5 kg ), and 
fall in blood pressure to 130 mm Hg systolic and 80 mm diastolic Strength, appetite, 
and general feeling of well-being improved sufficiently to enable him to return to his 
occupation as a delicatessen clerk During the summer he took 2 grams of added 
salt a day At present, 10^ months after implantation, he is beginning to show symp- 
toms which may herald the exhaustion of his pellets 

This case demonstrates the marked sensitivity of some of these patients 
to relatively small variations in salt and hormone intake A gain oi loss of 
10 pounds m weight and 10 per cent m the hematocrit in a short time was 
not unusual It is interesting to note that, with the exception of the salt 
deprivation test, the blood electrolytes were never low enough to be diag- 
nostic The maiked variations in weight, hematocrit, and blood pressure, 
and the disappearance of postural hypotension after salt administration alone 
were sufficient to establish the diagnosis The caution which must be ob- 
served with the salt deprivation test is again demonstrated here The oc- 
currence of edema and hypertension after the addition of one pellet yielding 
approximately 0 3 mg a day, its failure to subside after limitation of sodium 
chloride intake and administration of potassium, and its peisistence ^for 
approximately a month after the removal of this pellet, are interesting , 

L Case 8 H J , a 36-year-olci German refugee with a family history of tubercu- 
^sis, was first admitted on December 10, 1940 For the past yeai she had been living 
a relative who had open tuberculosis She had always been dark-skinned, but 
h^E not^ increasing pigmentation of the skin and mucous membranes during tlie 
p^^^wo years, and especially during tlie past few months One and a half >ear3 
pj.j«r,usly she had had a low-grade fever, and eight months before admission developed 
£gj|fcdind pain\in the left chest Se\en weeks before admission she had had a low 
„,.Cph fever again and had noted generalized malaise and marked weakness Oc- 
f tlie iilly during tlie past few weeks slie had vomited 

late >sical examination revealed a well developed female with marked pigmentation 
60 rkin and mucous meinbrants 'Ihe tongue sho tired linear gray pigmentation m 
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ungs neai die circunifeience There was marked grayish-bi own pigmentation of the 
gums and lips and a few pigment patches on tlie buccal mucous membranes The 
skin showed diffuse brown pigmentation, slightly darker on the face, and with a 
distinct exaggeration in the perineum, axillaiy folds, aieolae of nipples and dorsum 
of die knuckles The ci eases of the palms were blown, and theie were several inky 
black fieckles on die face and arms The heart and limgs showed no abnoimal physi- 
cal signs The blood pressure was 105 nun Hg systolic and SO mm diastolic The 
blood urea nitrogen was 16 mg per cent, the seium sodium was 1291 me/L, the 
chlorides were 96 me/L, and the potassium was S3 me/L The glucose tolerance 
test revealed a flat curve with a maximum use of the blood sugai to 105 mg pei cent 
On admission the patient was consideied to be a typical case of Addison’s disease 
in moderate adrenal insufficiency For this reason she was started on a continuous 
intravenous infusion of normal saline In addition, she received 12 grams of sodium 
chloride by mouth and 10 mg of desoxycorticosterone acetate intramusculaily daily 
At the onset of tlierapy the blood pressure was 92 mm Hg systolic and 65 mm diastolic 
After receiving 2100 c c of saline intravenously, in addition to the salt by mouth, in 
tlie course of 48 hours, she improved considerably and tlie intravenous saline was dis- 
continued During the next few days the intake of salt was cut to 2 to 6 grams a 
day, depending on her dinical appearance from day to day Desoxycorticosterone 
was reduced to 5 mg per day The blood pressui e rose to 102 mm Hg systolic and 64 
mm diastolic The hematocrit was 31 per cent At this time the patient began to 
show mental symptoms She was alternately euphoric and depressed She continued 
to take fluids by mouth and imbibed large quantities of fiuit juices Because of the 
psychotic state and tlie vomiting, 5 per cent glucose in saline was administered On 
the possibility that tlie psychosis may be in some way related to disturbed carbo- 
hydrate metabolism in tlie central nervous system, and since the desoxycorticosterone 
acetate is known to have no appreciable effect on carbohydrate metabolism, the latter 
was discontinued and Upjohn cortical extract, m doses of 5 to 10 cc daily, was 
administered At no time during this period was a low blood sugar found It was 
eventually felt that the psychotic episode represented an exhaustive psychosis After 
three days the mental state improved Because of a slight rise in hematocrit and fall 
in blood pressure, the desoxycorticosterone was given again in dose of 5 mg a day 
After eight days the cortin was discontinued, and the dose of sodium chloride by 
mouth was set at 8 gin per day Three weeks after admission, hei general clinical 
condition was good Her weight was 128 pounds (58 1 kg ), blood pressure 114 mm 
Hg systolic and 68 mm diastolic, hematocrit 33 per cent, blood sodium 140 9 m e /L , 
and chlorides 109 me/L On January 18, five weeks after admission, the salt intake 
was reduced to 4 grains a day At that time her blood pressure and weight were 
being maintained, altliough her hematocrit ranged between 34-38 per cent Although 
her appetite and strength had improved, she complained of occasional chest pain and 
non-productive cough 

On January 27 a trial with tlie sublingual preparation of desoxycorticosterone 
acetate in propylene glycol w'as begun At the onset of this period her weight was 
126 pounds (572 kg), hematocrit 385 per cent, blood pressure 106-116 mm Hg 
systolic and 60-80 mm diastolic, blood sodium 150 me/L, and chlorides 114 me/L 
Five mg of the sublingual preparation were administered in a single dose each day foi 
five days, and then 3 mg for two days During this period tliere was no change in 
weight The hematocrit fluctuated between 36 and 40 per cent, and the blood pressure 
showed no change until the last day when it suddenly fell to 80 mm Hg systolic and 
60 mm diastolic, coincident with tlie development of marked weakness and anorexia, 
necessitating tlie discontinuance of the studies She also complained of further cough 
and some dyspnea After receiving 5 mg of desoxycorticosterone acetate intra- 
muscularly, her blood sodium was 143 5 me/L and chlorides 106 me/L 
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On Januaiy 9, after being on 3 mg of the synthetic hormone intramuscularly for 
five days, she suddenly developed fever, malaise, sore throat and increased cough A 
thioat cultuie demonstrated Beta hemolytic streptococci. The tliroat was red and 
granular with white follicles The chest seemed clear. The white count was 12,000 
with 80 pel cent polymoiphonucleai cells The temperature rose to 105 2® F, and the 
blood piessure fell to 70 mm Hg systolic and 40 ram diastolic within a few hours of 
tlie onset of the acute illness A continuous intravenous infusion of 5 per cent glu- 
cose in saline was started, and she was given 15 mg of desoxycoiticosterone acetate in 
divided doses and 5 cc of cortin With this, the blood pressure rose to 105 mm 
Hg systolic and 60 mm diastolic and the hematocrit was 36 per cent However, she 
continued to run a spiking fever to over 105“ F daily, became progressively less re- 
sponsive, and her lungs became full of moist, bubbling rales For this reason tlie salt 
intake was decreased by alternating the intravenous saline with glucose in distilled 
water Fifteen rag of desoxycorticosterone acetate and S to 10 cc of cortin daily 
intravenously were continued, but despite this the blood pressure fell to 60 mm Hg 
systolic and 40 mm diastolic, and despite sulfapyridine intravenously, the temperature 
1 emained elevated to over 105“ F , and dullness and bronchial breathing appeared ovei 
the right lower lobe The patient died on the fourth day of the acute dine s, s 

Postmortem examination revealed extensive bilateral caseous tuberculosis of the 
adrenals, fibrocaseous tuberculosis of the left upper lobe with recent bronchogenic 
dissemination to the left uppei and right upper lobes and hilar lymph nodes, cal- 
cified pi unary infection of the left upper lobe witli calcified bronchial lymph node 
component, extensive focal and confluent bronchopneumonia of botli lungs, marked 
edema of the lungs, fibrous obliteiation of both pleuial cavities, and diffuse brown 
pigmentation of the skm 

The patient’s early response to therapy with the intramuscular desoxy- 
corticosterone acetate was good Preliminary observations with the sub- 
lingual preparation demonstrated tliat when administered m a single dose it 
was ineffective Since it is probably incompletely absorbed and enters the 
blood at once, the inefficacy of a single dose is not surprising The final 
fatal illness demonstrates again the low resistance these patients have, even 
when receiving presumably adequate replacement therapy, to infections which 
might, perhaps, not be serious in other individuals The problems of 
therapy m this situation are appai eiit 


Case 9 S K , a 57-yed.r-old housewife, had been treated at another hospital 
seven years previously because of abdominal pam and vomiting which had occurred 
intermittently for at least two yeais prior to admission Five years ago she had liad an 
episode of what she termed "shock" consisting of marked weakness and semicon- 
sciousness Four weeks before tlie present admission she had begun to feel pro- 
gressively weaker w'lth constant faint feelings, headache, palpitation, nausea, and 
vomiting There w'as no history of tuberculosis There had been some anorexia 
and a weight loss of 25 pounds m five >ears 

The physical examination re\ealed a dark-compluMOiicd middle-aged woman 
w'ho appeared very weak, w'as untooperative, and resented examination There were 
^everal small pigmented areas on the buccal mucous membranes The lungs were 
clear and the heart sounds w-ere distant Tl he blood pressure could not be obtained by 
auscultation and was 60 mm, of mercury sjsiohc b> palpation The refit xts were 


markedlv diminished , ,, , 

The urea nitrogen was 21 mg per cent, sodium 123 mt/L, and chlorides 94 
m e/L A glucose tolerance curve revuded a fasting Mood sug.ir of 90 mg per cent. 



TREATMENT OF ADDISON’s DISEASE 


599 


half an horn later it was 160 mg per cent, one hour ISO rag per cent, two houis 95 
rag per cent, and tliree hours 100 mg per cent 

The roentgen-ray examination of tlie chest was negative Roentgen-rays of the 
abdomen revealed irregular calcific deposits above the superior poles of each kidney, 
representing calcified adrenal glands 

Treatment with 10 mg of desoxycorticosterone acetate intramuscularly and 8 
to 12 grams of extra sodium chloride by moutli daily was begun on March 13 Within 
SIX days the blood pressure had risen from 54 mm Hg systolic and 36 mm diastolic 
to 106 mm systolic and 60 mm diastolic, the hematocrit had fallen to 26 per cent, 
and the blood sodium was 133 0 ni e /L , chlorides 103 m e /L and the urea nitrogen 
10 mg per cent Witli tins tliere was marked subjective improvement She now took 
an interest in her surroundings and her appetite improved For the next tliree weeks, 
except for a period when she was on a salt deprivation test, she was maintained on 
5 mg of tlie syntlietic hormone intramuscularly and 6 grams of salt daily by mouth 
The blood pressure was maintained at about 100 mm Hg systolic and 50 mm 
diastolic, the blood electrolytes remained normal, and her weight was 120 pounds 
(54 5 kg ) The hematocrit rose slowly to 33 per cent, in which range it has subse- 
quently remained On March 25-26, a salt depiivation test was carried out On a 
sodium chloride intake of 34 milli-equivalents (about 2 gm ) over a two day period 
she lost in her urine 186 9 milli-equivalents of sodium and 198 6 milli-equivalents of 
chloride, representing a considerable negative balance Prior to the test, her blood 
sodium was 132 m e /L and chlorides 99 ra e /L At the conclusion, the blood sodium 
was 135 9 m e /L and chlorides 99 m e /L At this time she complained of increased 
weakness, and her blood pressure fell to 90 mm Hg systolic and 58 mm diastolic 

After restabilization with 5 mg of synthetic hormone daily, a trial period on tlie 
sublingual preparation of desoxycorticosterone acetate in propylene glycol was begun 
on April 8, four weeks after admission After one week, in which she received S mg 
in divided doses daily, her weight had fallen from 122 pounds to 118 pounds, her 
hematocrit had risen from 33 per cent to 37 per cent, altliough the blood pressure had 
increased to about 110 mm Hg systolic and 70 mm diastolic and the blood sodium 
was 133 4 me/L and chloride 105 rae/L However, on tlie same dose of hormone 
and salt by mouth her weight spontaneously rose to 121 pounds and her hematocrit 
fell to 33 per cent in the course of another week For tins reason the sublingual dose 
of hormone was reduced to 2 5 rag in divided doses for five days, again with no 
cliange in her status All hormone was then discontinued, and she received only 6 
gm of added sodium chloride by mouth daily for nine days Except for a slight fall 
in blood pressure to 92 nun Hg systolic and 50 mm diastolic there was no change in 
her status, her weight being 122 pomids, hematocrit 33 per cent, blood sodium 133 3 
me/L and chlorides 104 me/L Although it was thereby demonstrated that she 
could be maintained on salt alone, it was felt advisable to use small doses of desoxy- 
corticosterone acetate, so she received 1 rag mtrarausculaily every otlier day One 
week after starting this leginie, hei hematocrit had fallen to 29 per cent and her 
blood sodium was 130 5 me/L and chlorides 94 m e /L 

On May 21, about three weeks after having been restabih/ed, she suddenly de- 
veloped fever, malaise, urticaria, herpes labiahs and eosmophilia The fever rapidly 
subsided, but the hormone was temporarily increased at this time She was found to 
be sensitive to a number of plant inhalants and foods After being taught to admin- 
ister the medication herself she was discharged on June 3, taking 3 mg every other 
day and 6 grams of salt a day On June 18 her weight was 127 pounds, blood pressure 
100 mm Hg systolic and 60 mni diastolic, blood sodium 142 me/L, and chlorides 
108 me/L One month later her weight was 128 5 pounds, her blood pressure 124 mni 
Hg systolic and 76 mm diastolic, and it W'as found she could be maintained adcquatel} 
on only 1 mg of the hormone twice a w’eek She was now liaMiig frequent episodes 
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of urticaria, and was found to be sensitive to die sesame oil which is the vehicle for 
the desoxycorticosterone acetate Foi this leason some other form of therapy, sucli 
as pellet implantation, will be necessary in the future 

This woman, who undoubtedly had been suffering from adrenal insuf- 
ficiency for some years and had finally reached a critical state before the true 
nature of her illness was established, showed a remarkable response to 
therapy Because of the patient's age, the status of her cardiovascular sys- 
tem, and the prolonged hypotension, extreme caution was used in the ad- 
ministration of the hormone That this was justified is apparent from the 
small dose necessary to maintain her after stabilization No definite dif- 
ference was noted between the response to the sublingual preparation plus 
salt and salt alone. However, it should be pointed out that, while the re- 
quirement for hormone is still changing, it is impossible to compare ade- 
quately different types of therapy The occurrence of allergic reactions to 
the sesame oil has been reported before, and is an indication for either 
changing the oily vehicle for the hormone or the mode of administration 

Comment 

Our experiences with the treatment of Addison’s disease with desoxy- 
corticosterone acetate during the past two and a half years have demon- 
stiated that, provided proper precautions are taken, excellent results may be 
achieved Not only are the abnormalities in electrolyte balance and blood 
pressure regulation completely alleviated, but there is usually a striking 
impiovement in the strength and well-being of the patient, so that they can 
often return to their former occupations It is now clear that failure to 
obtain impiovement is usually attributable to either insufficient dosage or 
overdosage of hormone, or to the fact tliat the patient’s symptoms are due 
predominantly to disturbances in carbohydrate metabolism 

In properly chosen and previously regulated patients tlie most satisfactory 
and economical method of treatment is by implantation of pellets We feel 
that it is wiser, however, to implant less than the required number of pellets 
and to supplement treatment with some additional salt by mouth daily In 
this way the dangeis of unfortunate complications are lessened By the 
sublingual loute the hormone is definitely effective, but larger doses are 
needed than by the intiamuscular route to produce equivalent results Since 
by this method the hormone must be absorbed rapidly into the blood stream, 
it probably acts over a short period of time For this reason it should be 
administered in small, frequent doses m order to produce an even effect The 
ideal method of therapy is one in which there is a slow, steady release of 
hormone all day, a result which is best achieved by pellet implantation 

In order to obtain satisfactory lesults by pellet implantation, we feel that 
a prolonged period of observation while on treatment by the intramuscular 
route IS necessarj before implantation is earned out During the first few 
months of ticatment of a patient with the svnthetic iiorrnone, a gradual de- 
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crease in his requirement occurs If pellets aie implanted before the minimal 
lequirement has been achieved, what was an adequate dose at the time of 
implantation will prove to be a toxic dose several months later We now 
recommend that the patient be taught to administer the hormone himself and 
that he treat himself under home conditions for two to three months, using a 
small amount of added salt (5 to 6 grams) He should be seen at frequent 
intervals so that the dose of hormone can be promptly reduced on the 
appearance of hypertension, excessive gain in weight, or fall in hematocrit, 
these determinations being the most simple and reliable guides to therapy 
When the smallest dose of hormone which will maintain tlie patient over a 
leasonable period of time has been determined pellets may be implanted 
The number of pellets to implant is calculated on the basis that each pellet 
yields approximately 0 3 mg a day, and the requirement by pellet is about 
60 per cent of that required by the intramusculai route Pellets of approxi- 
mately 125 mg in size should last about 11 months In most cases ex- 
haustion of the pellets is readily detectable by the gradual development of 
signs and symptoms of adrenal insufficiency Reimplantation is simple, only 
a brief period of observation with the equivalent dose of hormone intra- 
muscularly being necessary to demonstrate whether the requirement has 
changed In those patients in whom a very small requirement of hormone 
IS demonstrated, particularly if they are in the older age group, treatment 
witli pellets IS not advised because of the difficulty of controlling toxic 
reactions 

Toxic reactions, whicli were frequent early in our experience, were largely 
avoided later by extreme caution in the dose of hormone used No fatal or 
life threatening reactions occurred Hypertension, in one case accompanied 
by angina pectoris, was the most serious complication and occurred in four 
cases The hypertension often did not appear until the patient had been 
receiving the hormone for some time, and often persisted for some time 
after the dose had been reduced It did not seem to be correlated with the 
degree of salt and water retention Elimination of the added salt or admin- 
istration of potassium salts had little influence on the hypertension in our 
experience In all cases the desoxycorticosterone had to be appreciably re- 
duced and pellets removed if already implanted Edema occurred at one time 
or another in four patients, and in only one was associated with any evidences 
of cardiac failure (case 2) Overdosage in some patients was cliaracterized 
by weakness, malaise, headache, anorexia, salt distaste, and in one case (3) 
by eventual weight loss, probably due to decreased caloric intake These 
symptoms are often difficult to differentiate from those of‘ adrenal insuf- 
ficiency Three patients (cases 2, 6, 7) have developed palpable livers with- 
out evidence of cardiac failure or edema The significance of this is not 
known An allergic reaction in tlie form of urticaria was noted in one 
patient and this was demonstrated to be due to sesame oil, the vehicle for the 
desoxycorticosterone acetate A different mode of therapy will, therefore, be 
necessary 
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Seven of the eight patients have shown symptoms of hypoglycemia at 
some time while under treatment In none have there been any appreciable 
changes in the glucose tolerance curve after therapy with desoxycortico- 
sterone In one case the symptoms were of sufficient seventy to require 
the administration of cortm for their control Another patient (not reported 
here, but who will be reported m detail by G Engel and Margolin), whose 
adrenal disease was characterized preeminently by chronic hypoglycemia and 
neuropsychiatric manifestations, could not be managed at all with desoxy- 
corticosterone acetate In this type of case cortm may be preferable 

Two patients developed serious mtercurrent infections, one terminating 
fatally Two other patients successfully weathered severe upper respiratory 
infections In the management of these complications we must again em- 
phasize the importance of carefully regulating the doses of desoxycorticos- 
terone acetate and saline lest the burden of cardiac failure be added In the 
presence of severe crises, it may be necessary to use cortm intravenously m 
addition to other measures, since the oily solutions of the synthetic hormone 
can only be used intramuscularly 


Summary 

1 Eight patients with Addison's disease were treated with intramus- 
cular injections of desoxycorticosteione acetate in oil 

2 In SIX of these patients implantations of pellets of crystalline desoxy- 
corticosterone were performed, two of these have had three implantations 
and one has had two The value of this method of therapy is pointed out 

3 Use of desoxycorticosterone acetate in propylene glycol sublingually 
in four patients demonstrated that this preparation is not as effective as 
either the hormone in oil or pellets 

4 The technic of preparing patients for implantation of pellets and the 
importance of piolonged observation before implantation aie emphasized 

5 The nature of the toxic reactions from desoxycorticosterone acetate 
and the methods of avoiding them are discussed 

6 The failure of desoxycorticosterone acetate to influence the disturb- 
ances in carbohydrate metabolism is again confirmed and the importance of 
hypoglycemic reactions emphasized 

7 Serious intercunent infections occurred in two patients, one terminat- 
ing fatally The management of these complications is discussed 
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DEFORMITIES OF THE THORACIC SPINE AS A 
CAUSE OF ANGINOID PAIN* 


By John R Smith, M D , and William B Kountz, M D , 

St Louis, Missouri 

During the past 25 years considerable attention has been focused on the 
possibility of dorsal root pain simulating attacks of angina pectoris, and many 
suggestions concerning the differential diagnosis of both have been offered 
From the time angina pectoris was recognized as a distinctive and important 
syndrome, many observers have cautioned against confusing it with similar 
complaints In 1915 Allbutt ^ in his extensive monograph on arterial disease 
and angina pectoris, stressed the importance of distinguishing “true angina” 
from a host of other symptoms and from “neivous squalls ” However, Sii 
James Mackenzie’s ^ clear descriptions of cardiac pain widened the horizon, 
and led the way toward a more exact differentiation between angina and 
angina-like pain In recent years more extensive observations m this field 
have been recorded Gunther and Sampson ® drew attention to the similarity 
between heart pain and the referred pain of root irritation m hypertrophic 
spondylitis In an analysis of 50 cases they found that dorsal root pain 
may be projected around the chest or confined to one spot on the anterior 
chest wall , the pains might be paroxysmal in nature, and occasionally might 
be simultaneously noted m one or both arms They felt they were able to 
draw well defined differences between real angina pectoris and doisal root 
pain Nachlas ® noted that seizures of anterior thoracic pain might be due 
to osteoarthritis of the cervical spine, provoked by certain movements or 
quirks of the neck He reasoned that irritation of nerves of the brachial 
plexus may produce such pain by referring it along motor nerves, particularly 
those innervating the pectorahs major and minor muscles The importance 
of differentiating the pain of angina pectoris from the referred pain of spinal 
arthritis was again emphasized by Pardee * and by Fenn ® In addition, tliey 
pointed out that conditions such as diaphragmatic herniae, mediastinal tumor, 
herpes zoster and others may produce angmoid pain Willius ® stated that 
ano-inoid dorsal root pain may become pronounced when the patient with 
hypertrophic spondylitis is reclining, and a considerable degiee of spinal 
relaxation is effected Reid " found in a number of cases that cervical rib 
or a scalenus anticus syndrome induced root pain closely resembling angina 
A case was recounted by Veil ® of a woman suffering from cellulitis of the 
left break with concomitant substernal oppression which cleared up on 
eradication of the cellulitis. Others have drawn attention to the 

role of individual hyper- and hyposensitivity to pain, ot the heart pains ac- 
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companying fatigue and neurocirculatoiy asthenia, and of migraine, in the 
production of diagnostically confusing precordial distress Most recently, 
Kellgren has again reviewed the question and has cautioned against mis- 
taking somatic pain, occurring about the chest, for angina pectoris 

Clinical Observations 

During the past nine months we have observed 15 patients whose symp- 
toms simulated angina, but were considered of dorsal root origin To 
restate the clinical problem, four of these cases are reported in brief 

Case Reports 

Case 1 McN, a 74-year-old farmer, entered Barnes Hospital m November, 
1940 with the complaint of having had paroxysms of lower thoracic and upper ab- 
dominal pain for four years He explained tliat the attacks were "really not pains, 
but feelings of discomfort or ‘pressing’ sensations” Attacks lasted from a minute 
to half an hour On only one occasion was pain felt in the left shoulder and inner 
aspect of the left arm The bouts were not rdated to meals, but were prone to occur 
at night especially when tlie patient felt chilly Identical attacks were at times 
induced by such activities as shoveling, or exertions involving the upper extremities 
and trunk Walking, running, or walking up a hill in a cold wind had never pre- 
cipitated an attack The patient’s physician had considered this a case of angina 
pectoris and had treated it as such Nitrites had been administered with indifferent 
results 

The past history was essentially negative except for the occurrence of a com- 
pression fracture of die twelfth thoracic vertebra 50 years before This had healed 
at the time witliout complications 

Examination showed a tall, slender, well-preserved old man There was a 
moderate senile emphysema The heart was of normal size, with heart sounds distant 
but of “good quality ” A blood pressure of 160 mm Hg systolic and 85-80 mm 
diastolic (lying) was recorded The peripheral arteries were moderately thickened 
There were no important abdominal findings The spine \vas stiff and straight, show- 
ing a moderate lumbar kyphosis and flattening of the thoracic segment Definite 
limitation of movement was noted in all parts of tlie vertebral column 

Routine laboratory tests were negative Electrocardiographic studies showed no 
abnormalities Roentgen-ray films of the entire vertebral column revealed a “mod- 
erate” osteoarthritis in all of the spinal segments, there was evidence of an old 
compression fracture of tlie twelfth dorsal vertebra A chest film confirmed tlie 
clinical impression of cardiac size, in addition, moderate tortuosity of tlie aorta was 
shown 

The patient was seen by Di Frank Ewerhardt, under whose supervision a “cold 
water immersion test” (five minutes) was given On the first occasion exposure to 
cold w'ater reproduced a typical, transient attack of pain Several days later the 
same treatment did not piovoke an attack An “articulator” was also applied to 
produce gentle traction on the spine Stretclimg to a degree producing mild general 
discomfort induced an attack of paroxysmal lower thoracic pain, identical to those 
he had experienced spontaneously 

Case 2 C G, a 58-year-old clergyman, entered Barnes Hospital in January, 
1941 complaining of attacks of uppei substernal pain Two w'eeks before entry, while 
w'alking up a gentle slope to his home, he suffered the first attack of a paintul sensation 
which he said felt like breatliing cold air beneath the upper sternum This did not 
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radiate The pain was piesent foi about one-half hour and disappeared on lest 
Two days later, while sitting quietly, he had an attack of severe substernal pain which 
was noted also to occur along the inner aspect of both arms Since that time there 
had been an attack every day The bouts of pain usually appealed when the patient 
was sitting Occasionally they occuri ed after meals With the exception of the first 
seizure, exertion had not been noted to bring them on The discomfort was usually 
a pressing sensation, not true pain, appreciated substernally and across the anterior 
surface of the upper chest Ordinarily there was no radiation The patient took 
nitroglycerin with each attack, but on no occasion did the drug relieve the pain 

Examination showed a large, rather obese man The chest was barrel-shaped, 
the abdomen maikedly protuberant Theie was marked lordosis of the lurabai spine, 
and a definite, though not extreme, dorsal kyphosis Motion of the spine was every- 
where definitely limited The apex beat of the heart was in the fifth intercostal space, 
2 cm outside the midclavicular line, the heart was considered slightly enlarged The 
heart sounds were distant, but of “good quality” The blood pressuie was 120 mm 
Hg systolic and 75 mm diastolic (lying) 

Electrocardiographic studies showed evidence of myocardial change, in that the 
T-waves were altered in all leads A chest film showed a thoracic cage that was very 
large, partly due to emphysema The heart seemed to be slightly enlarged A spinal 
film showed some lipping and spurring of the sixth, seventh, and eightli cervical 
vertebrae 

During the patient’s stay in the hospital tlie severest attacks of substernal pain 
occurred while he was in bed, frequently at night These attacks were not relieved 
by the administration of nitrites Walking, stair climbing, and graded exercises did 
not precipitate pain This patient was seen by the neurologist, Di S I Schwab, who 
believed that these were attacks of dorsal root pain due to hypeitiophic spondylitis 
Case 3 M G, a 45-yeai-old housewife, was seen in November, 1940, because 
of attacks of piecordial distress and light costal margin pain which had occurred foi 
the first time a month pieviously Specifically, these attacks were characterized by 
sensations of oppression substernally and over the precordium with concomitant sliarp 
knife-like pain extending from the back, along the left costal border There was no 
radiation The, first episode occurred while the patient was at rest A physician 
told her she was suffering a heart attack, and ordered her to remain at bed rest for a 
month Subsequently the attacks of pain occurred several times each day, usually when 
the subject w as doing her housework, but occasionally when she was lying down In 
a few instances tingling sensations were felt in tlie left hand during an attack The 
patient had been slightly short of breath on moderate exertion, but at no time was 
she ortliopneic Cyanosis and dependent edema had not been noted Nitrites adniin- 
istered during the attacks gave indifferent results 

Physical examination showed a well-developed, well-nourished middle-aged 
w'oman ^The inteiesting physical findings were limited to the spine which showed a 
definite m^''’'rate kyphosis, the greatest degree of flexion occuri ing m the sixth, 
seventh, anlj* eighth dorsal segments, with limitation of all motion in the entire 
vertebral coriimn The heart was not enlarged The sounds were of good qualitj 
The blood pressure was recorded as 112 mni Hg systolic and 70 mm diastolic The 
lungs w'ere clear There was an area of definite cutaneous hyperesthesia sharply 
’vlocalizetlaboirt the cardiac apical region 

V, A nuM^r of electrocardiograms were taken during the tune she w.e. observed, all 
oK which we^ within strictly normal limits Fluoroscopy showed no enlargement oi 
the^eart, thC lung fields were clear Roentgtn-niy films of the vertebral eohimn 
(AP^^ave n\ evidence of injury, small spurs in the mid-dorsal segments w«.re at- 
trihute^to luni\rophic change 
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This patient was given a Taylor brace and an abdominal support, and was in- 
structed to use a hard mattress when lying down for rest or sleep The attacks of 
anterior cliest pain almost immediately disappeared and have not recurred to date 

Case 4 M H was a 76-year-old, single, white woman, who had been a governess 
and practical nurse, and was first seen in Novembei, 1940 She stated that for foui 
years she had had paroxj sms of pain, beginning at tlie precordium, and rapidly spread- 
ing to the shouldeis, arms, and back The precordial distress was likened to a feeling 
of heavy weight, concomitantly an indefinable sensation occurred in both shoulders 
ladi^ting along the medial aspect of tlie arms to tlie elbows Sharp, interscapular 
backaclie occurred simultaneously As a rule such an episode of pain lasted for several 
minutes, but on several occasions had remained an hour or more Between attacks 
tliere was precordial tenderness and mild pain in the shoulders on motion These 
paroxjsms usually came on at night while changing position in bed, though occa- 
sionally exertion such as climbing staiis precipitated them A physician had con- 
sidered tins a case of angina pectoris and had advised the administration of nitro- 
glycerin during an attack When the drug was taken during the paroxysm slight relief 
was promptly gained, the attack was completely dispelled in IS to 20 minutes, the 
patient insisted 

Examination showed a well nourished, aged woman The upper thoiacic spine 
exhibited a marked, tliough not extreme kyphosis, with definite limitation of motion 
The head was carried forward and the lumbar spine showed the indenture of lordosis 
The vertebral column tlius assumed the shape of a well defined letter S' The ribs had 
been displaced upward and outward to form a barrel-chest Heberden’s nodes were 
prominent, and slight crepitus could be elicited in the shoulder joints on passive move- 
ment On physical examination the heart %vas considered questionably enlarged The 
heart sounds were distant but of good tone, a blowing systolic murmur was heard at 
tlie apex The blood pressure was ISO mm Hg systolic and 80-70 mm diastolic 
(lying) The lungs were clear, and there were no objective evidences of cardiac 
failure There were no definite cutaneous sensory defects 

Electrocardiograms showed diphasic T-waves m I, II and IV G, with depression 
of tlie S-T segment in I and IV, and "coving” in Lead III It was interpreted as 
showing myocardial damage of coronary type Spinal roentgen-ray films showed 
only very slight lipping and spurring about the vertebral margins, in addition to the 
gross clianges in contour noted before Other laboratory findings were negative 

Because of the character of the pain, its extreme irregularity of duration, and 
the circumstances usually precipitating it, the weight of evidence pointed toward dorsal 
root pain, despite the presence of probable coronary heart disease 

A specially made brace was applied to the shoulders and back in an effort to 
improve posture, and in addition her bed was equipped witli hard mattress and frac- 
ture-boards Following this no attacks occurred on exertion For a montli after the 
use of a hard bed was begun she continued to have paroxysms of pain at night More 
recently these had diminished in severity, and for the past four weeks had been entireh 
absent 

The recognition of pain attributable to disease of the vertebral column is 
difficult, and in our limited series we have encountered the same doubts and 
obstacles as have been emphasized by many who have previously considered 
the problem The symptoms of all of our cases resemble those of angina 
pectoris Some features of the pain, its occurrence on exertion, its occa- 
sional short duration, and the partial relief often accomplished by the use of 
nitrites are suggestive of a cardiac origin The majority of our patients 
described sharp pains in the back or elsewhere in the chest occurring simul- 
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taneously with precordial distress Careful analysis of the symptoms usually 
revealed that the feeling of oppression beneath the sternum was superficial, 
and that the choking or strangling sensations so characteristic of true anginal 
attacks were absent 

Another possible differentiating point is the duration of the episodes of 
pain, whicli in some of our cases was greater than could reasonably be ex- 
pected in true angina 

It seemed curious that many of these individuals obtained transient relief 
of symptoms on receiving nitrites On the advice of their physicians, most 
of them carried nitroglycerin for use m the event of a seizure The remis- 
sion of symptoms resulting from this medication was not so complete as in 
angina pectoris, and frequently the pain gradually reintensified as the effect 
of the nitroglycerin diminished There were occasions when the same 
patient experienced no relief from “the drug If indeed these patients were 
suffering from spinal nerve irritation, it appeared so doubtful that the dis- 
comfort could be relieved by such medication that we weie inclined to believe 
the effect might have been psychogenic 

In order to investigate this question fuither, however, a number of 
patients, with painful osteoarthritis and rheumatoid arthritis and with myal- 
gias, were given single doses of nitroglycerin without being told what to 
expect When the apparent maximum effect was attained active and passive 
motions of the joints were perfoimed and the myalgic patients were asked 
to move the painful muscles More than half of these subjects stated that 
they experienced some relief during the height of nitrite action when painful 
joints were manipulated, in some this relief was fleeting, whereas in others 
the remission was definite, if transitory It is difficult to assign a reason for 
this effect Dixon® stated that he had noted relief of pain due to fibro- 
sitis by the use of nitrites It is a common experience that heat, an active 
vasodilator, may confer temporary benefit on individuals with arthritis when 
locally applied Rubifacients and other drugs promoting vasodilatation 
may accomplish the same The simplest plausible explanation might appear 
to he in the marked vasodilatation brought about by the nitrites It would 
seem possible that by such influence the pain arising from mechanical pressure 
or by chronic inflammation might be temporarily allayed The explanation 
IS possibly less important than the realization that relief by nitrite medication 
may lead to diagnostic error 

Roentgenological studies of the vertebral column were not always helpful 
m establishing the diagnosis In the cases reported only moderate osteo- 
arthritis could be demonstrated It seemed probable that the location rather 
than the extent of the bony cliange is determinant in causing irritation of the 
spinal nerNCs, and that pathological changes about the intervertebral 
foramina, not easily seen even m detail films, ma> be responsible for sciere 

symptoms ' . , - 

More significant than the rocnigcii-rav studies weru postural delects 

which were\\ident in all of the patients of the group, and \\luch v.cre 
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attiibutabl? to disease of the veitebial column In some there was straight- 
ening and stiffening of the doisal spinal segment with limitation of motion, 
in others there was dorsal kyphosis of varying degree with markedly de- 
creased movement of tlie spine 

In considering these cases it was realized, however, that such defects are 
extremely common, and tliat even when they are more evident and advanced, 
they are often asymptomatic 

The mechanism by which doisal root stimulation is produced by hyper- 
trophic spondylitis or other spinal deformity has not been satisfactorily 
explained Usually ample attention has been paid to the character and dis- 
tribution of the referred pain,"’ but the circumstances that may pro- 

voke It and the mechanics that operate to irritate the nerves have been but 
superficially considered or have not been mentioned at all Nevertheless, 
a few reports have appeared from time to time which strike at the more basic 
aspect of the problem Some years ago Sicard spoke of funiculitis and 
radiculitis in the pains of lumbago and chronic postural errors More re- 
cently Oppenheimer has held that patients may develop segmental neuritis 
fiom crushing of nerve-roots caused by thinning of intervertebral discs and 
collapse of the intervertebral foramina Morton believed that diminution 
of the size of the intervertebral foiamina was more common than thought 
Otliers have felt that osteophytosis frequently occurs about the 

transverse processes, spines and foramina which may irritate the roots on 
movement of tlie bones 

From the clinical standpoint most cases witli anginoid pain show only 
moderate roentgenologically recogmzable changes in the spine Key®® be- 
lieves that in most instances of this type tliere is insufficient osteophytosis in 
the region of the nerve-roots to account for dorsal root irritation How- 
evei, in the clinical case the pain distribution ovei the chest and abdominal 
wall and the frequency with which movement of certain character produces 
it suggest that the irritation, fiom whatever cause, may be sharply localized 
in one or more spinal segments As stated before, the physical sign that was 
constant in these cases was some postural deformity involving the vertebral 
column That postural defects alone should in some way cause stimulation 
of the posterioi roots at first seemed highly conjectural, however, on con- 
sideration of the anatomic relationships of vertebral column,®^ spinal radicles 
and tlie intercostal nerves, the question arose whether chronic deformities of 
tlie spine and tlioracic cage might not exert traction on the nerves Impinge- 
ment of the nerve fibers in coursing through the intervertebral foramina, or 
tension at their connections with the spinal cord, might occur, with stimula- 
tion particularly of the sensory portion It seemed possible that this might 
explain the curious neurologic picture in tlie presence of postural defects, 
where there was so little objective evidence of spinal disease Therefore, an 
attempt was made to study the spinal neives in situ in an effort to uncoiei 
inoie information as to the undei lying cause of these clinical symptoms 
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jE^'Xperimental Observations * 

/ , X'” 

On a cadav^tlie large muscles of the back were removed m such a man- 
ner as to unc0ver completely the posterior thoracic wall and vertebral column 
The posterior portions of the neural arches were removed, and the dura 
mater was incised longitudinally, the edges being held back by means of 
hooks In this way the spinal cord and nerves from the sixth cervical to the 



Fig 1 Tlie exposed spinal canal of the cadaver lying prone and witli a normal curva- 
ture of the spine Note the reference points (black lines) across cord, nicninge!. and 
adjacent bonea 

first lumbar ^e^tebra were exposed The contents of the thorax were next 
removed to gam access to the ^ertcb^al column anterioily In order to pro- 
duce an artificial “kyphosis,” wedge-shaped clefts were made in the anterior 
portions of the vertebral discs and bodies of the five upper dorsal segments 
Care was taken to leaee uninjured the articular structures between the verte- 
brae themselves, the clefts were sufTicienUy shallow so that no portion of the 
spinal canal was exposed anteriorly This arrangement allow'ed the* upper 
thoracic spine to be flexed abnormally to a position of extreme kvphosis 
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’ It was found convenient to change the ciuvatuie of the spine by laying the 
cadaver prone , a rod was then passed under the thorax to the ends of which 
colds were attached and passed over pulleys in the ceiling and the opposite 
ends weighted By this arrangement the thoiax could be raised from the 
table, the upper thoracic spine falling downward in a marked “kyphosis ” 
Horizontal traction to the head produced abnormal straightening of the spine 



Fig 2 Horizontal traction has been applied to the head of the cadaver to render the 
vertebral column abnormally straight Note that the second reference point on the cord 
(caudad) has been displaced toward the head so tiiat a stretch is applied to the spinal 
nerves (not shown) 

The use of this dissection permitted direct study of changes of relationship 
and tensions applied to the spinal nerves during extreme flexion and ex- 
tension of tlie vertebral column 

With the cadaver lying prone, without traction on tlie cliest or neck, the 
curvature of the spine was essentially normal The positions of the spinal 
nerves and the corresponding segments of tlie cord were noted in relation to 
the vertebrae and to the intervertebral foramina from which the nerves find 
exit Horizontal traction was then applied to the head As the spine 


612 


JOHN R SMITH AND WILLIAM B KOUNTZ 


straightened, eliminating the normal dorsal curvature, the cord was placed * 
under tension so that the reference points on the cord were displaced 
cephalad by 3 to 4 mm Actually in straightening the spinal canal, there 
was an absolute displacement caudad of the vertebrae with reference to tlie 
cord Such displacement would be expected to exert tension on the spinal 
nerve roots which would be particularly severe in two places first at the 



Fic 3 The thorax of the cada\er has been lifted upward with collapse forward of tlie 
bodies of the upper dorsal vertebrae, producing a position of severe kyphosis The rtfcrcnct 
lines on the spinal cord have been drawn markedly cephalad, placing extreme tension on the 
spinal nerves both at thtir attachnitiils to tlie cord and at thtir angulation through the inlcr- 
vcrtcbial foramina 

origins of the roots from the cord, and secondly at the portion of the root 
angulated in passage through the foramen. Palpation of the spinal nerves 
in this poaition sliowed them to be \er) much more taut than when in normal 
position On release of traction to the head, the spinal column again re- 
sumed its normal curve so that the cord and nerves lay at tlicir original 
vertebral levels. 
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Essentially the same degiee of cord “displacement” was noted when arti- 
ficial kyphosis was produced It should be remembered that the articulations 
between the vei tebrae were kept intact so that the kyphosis occurred by virtue 
of a closer approximation of the anterior surfaces of tlie bodies When this 
was accomplished by raising tlie cadaver from the table the segments of the 
cord occupied a position relatively higher in the spinal canal As in the 
former case, tension was thus applied to the spinal nerves because of their 



ABC 


Fig 4 Diagrammatic sketches, m exaggeration, of the spmal column and cord A 
shows the normal vertebral column m relation to the cord and spmal nerves The dotted 
Imes m the vertebral bodies of Tl-6 indicated die wedge-shaped clefts of bone chiseled away 
to permit abnormal flexion B illustrates the position of the cord withm the spinal canal on 
abnormal straightening of the spme The cord is displaced cephalad C shows the vertebrae 
in abnormal flexion (marked k^hosis) The spinal canal is thus lengthened (cf text) and 
tlie cord again is drawn cephalad placing tension on the spinal nerves 

essential immobility at the intervertebral foramina, and tins tension could be 
appreciated by palpation of the nerve filaments 

In the cadaver the displacement upward of the spinal cord when the 
vertebral column is either flexed or extended to an abnormal degree indicates 
that in either case the spinal canal is elongated This becomes clear when 
one considers tlie mechanics During hyperextension tlie vertebral bodies 
are separated and tlie articular facets between the vertebrae are separated as 
far as the ligaments will permit In consequence of this, tlie cord is drawn 
cephalad When the vertebral bodies are collapsed, and hyperflexion and 
“kyphosis” result, the spinal canal is again lengthened The intervertebral 
discs function as cushions for the weight bearing bodies, and axes of the 
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intervertebral joints he anterior to the bodies of the vertebrae Therefore, 
hyperflexion (permitted by the wedge-shaped clefts) results in separation 
of the neural arches and subsequent elongation of the spinal canal The 
relationship of the cord to the neural canal is thus changed as the cord is 
pulled cephalad, and tension on the spinal nerves is induced The accom- 
panying diagram shows, in exaggeration, these alterations in the level of the 
spinal cord 

Discussion 

It is, of course, questionable whether tension on the spinal nerves at 
their fusion with the cord reaches such a degree under conditions of life, foi 
one might expect that tlie dura mater, a tough membrane enveloping the 
cord and extending along the spinal nerves to the intervertebral foramina, 
would bear the stretch and spare the spinal nerves as deformity of the spine 
developed However effectively the dura might function in this regard, the 
change of position of the meninges and cord with respect to the vertebrae 
could hardly eliminate the longitudinal tension imposed on the intradural 
spinal nerves The gradual tension of the spinal neives alone, growing 
out of progressive deformity of the vertebral column, could haidly be 
expected to produce the clinical symptoms Schmorl studied in great detail 
the changes occurring in the intervertebral discs which give rise to spinal 
deformities He showed that swelling of the nuclear part of the discs may 
occur with evulsion, later, of the nucleus pulposus into the spongy portions 
of the vertebral bodies to produce atrophy and thinning of the contiguous 
bone Nodular and calcific deposits may then occur in the cartilage and 
about the bony surfaces The spinal defoimities occurring in the wake of 
such cartilaginous and bony changes were thoroughly reviewed by Kountz 
and Alexander They showed that as swelling of the discs occuis the spine 
IS abnormally straightened and stiffened Progression of degenerative 
changes in the disc ultimately accomplishes thinning of the under- or over- 
lying bone to such a degree that it can no longer support its burden, and col- 
lapse of the column at that point may occur This results m kyphosis, which 
at first IS slight, but later may become so extreme as to produce the common 
“hump” This process usually occurs m the upper dorsal portion of the 
\ertebral column. In our cases it was during and after the tune these 
alterations m spinal contour took place that clinical symptoms m the form 
of paroxysmal anterior thoracic and upper abdominal pain on motion ap- 
parently occurred This also suggested the reason why, in so many in- 
stances, motion of a particular sort may precipitate the sjmptonis and why 
they ma\ show such a multiplicity of t>pes* An addition.il interesting 
i,u"‘*’estion IS found in the work of Crciijx-^ Creiiyx believed that degeii- 
erathe ciianges m the intercostal museles could be demoiistniied In studying 
their re-spon>e to electrical stimuli, and that such degeiieratuc ehangc, oc- 
curring with spinal deformities and emph)>.erna, resulted m fixity of the 



DEFORMITIES OF THORACIC SPINE 


615 


thoracic cage m the position of inspiiation If this were true, then further 
immobility of the intercostal muscles and nerves might subject the nerve 
roots to irritation on motion of the vertebrae However, Kountz and Alex- 
ander and Clement felt that costal rigidity was more likely a result of 
bony defoimity than a disease of intercostal muscles and nerves 

It was emphasized eailier that measures which improved the posture of 
our patients alleviated or abolished their discomfort In this connection 
the work of Kerr"® is of some inteiest He approached the treatment of 
angina pectoris from a unique standpoint with the supposition that angina 
may be the result of myocardial anoxemia enhanced by faulty refilling of the 
heart, and hence diminished oxygen supply to vulnerable tissues Many of 
his patients had exhibited impairment of diaphragmatic motion which he 
thought might furtlier reduce the return flow of blood to the heart Kerr 
applied abdominal belts to these patients, and sought improvement m posture 
Many of his subjects improved under this regime In the light of our 
experience, it seems possible that the improvement he noted may have been 
due to the correction of general posture Gallavardin stated that some 
cases of angina pectoris have a “collaring sensation,” as of a portmanteau 
placed about the shoulders, radiating about the shoulder-girdle The at- 
tacks, he noted, were transient or of long duration, and might be provoked 
by movements of the upper extremities He further stated that sucli 
episodes were usually indifferently relieved by nitrites It is possible that 
Gallavardin may have been dealing with a problem similar to ours 

Summary and Conclusions 

Report has been made of four of 15 patients having anginoid pain at- 
tributable to spinal deformity Frequently the seizures could be induced by 
movements involving the deranged spinal segments Procedures applied in 
an effort to improve posture brought about improvement or cure of the 
symptoms 

The mechanism of the production of dorsal root irritation was considered 
in the light of clinical findings, and an experimental study was made in 
order to investigate the problem further This was done by using a cadaver, 
witli spinal cord and nerves exposed, in which an abnormal degree of spinal 
flexion and extension could be produced When the spine was either flexed 
or, straightened to an abnormal degree, the spinal canal tended to become 
elongated so that the coid was drawn cephalad This imposed tension on 
the spinal nerves particularly at their angulations through the spinal foramina 
and at their attachments to the cord It was postulated that movement 
imposed on tlie nerves under such tension may give rise to irritation of the 
fibers with the production of referred pain 

Some of these patients experienced unexplained transient relief from the 
use of nitrites It is emphasized that this phenomenon, if ignored, might 
lead to an incorrect diagnosis of angina pectoris 
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fHE USE OF COLD IN MEDICINE * 

By Lawrence W Smith, M D , Philadelphia} Pennsylvania 


In no period of medical history has so much progress been made in the 
conquest of disease as in the past few decades One by one the infectious 
diseases have been pushed into the background, the deficiency diseases no 
longer pose major pioblems, even cancer, and the degenerative diseases of 
the cardiovascular renal system seem slowly to be losing out in their struggle 
for dominance over man Scientific, specific bio- and chemotherapy have 
largely replaced the placebos, superstitions and nostrums of the past genera- 
tion, yet the hot-water bottle and the ice-bag yield not one iota of their im- 
portance in our present-day therapeutic armamentarium 

It IS my pleasant task to attempt to review the many uses which cold has 
found in medical practice Just as in the case of heat, up until the past few 
years, hypothermy has been wholly a matter of local application to the super- 
ficial tissues, skin and mucous membranes Only recently have attempts 
been made to reduce the entire body temperature as a therapeutic measure in 
various pathologic states, in a manner theoretically more or less analogous to 
the various forms of induced “fever” therapy so successfully employed in 
certain disorders Obviously, it is too early entirely to evaluate the method, 
for It IS frankly still m its experimental phases, and sufficient clinical data 
have not yet accumulated 

Before proceeding with the discussion of the therapeutic use of cold 
either locally or by the generalized reduction of body temperature to which 
have been applied various terms such as “refrigeration” and “hibernation” 
(Smith and Fay®''), crymotherapy (Gerster and Sauer''®), experimental 
hibernation (Vaughn®^), hypothermia (Talbott®®), and “frozen-sleep” (lay 
press), it might be well to review briefly some of the laboratory evidence upon 
which the use of reduced temperatures as a therapeutic agent is based It 
should be stated at the outset that part of tlie evidence is contradictory and 
much further work will be necessary to clear up many of these discrepancies 
Some of the difficulties may be technical, some of them may represent species 
differences, and some of them may be a matter of inteipretation 

It IS now some 10 years since Fay and Henny first became interested 
in the problem of whether spinal cord lesions might produce localizing seg- 
mental dermatomere temperature changes of diagnostic significance through 
a hyperemia comparable to that which follows experimental stimulation of 
the reflex arc by heat or pain As so often happens in such a study, the 
original quest became submerged by observations of far greater fundamental 
importance In this case the problem evoked i elated to the effect of differ- , 


=^Read as a Morning Lecture before the Annual Meeting of the American College of 
Plivsicians St Paul. Minnesota, April 23, 1942 

^From the Department of Pathologic Temple University School of Medicine, Philadelphia 
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ences in temperatuie upon embryonal, and by analogy, upon malignant cell 
growth Geschickter and Copeland had pointed out the well known fact 
that metastases from tumors were found chiefly in the warmer parts of the 
body Primary tumors likewise were known to occur chiefly in the better 
vascularized, warmer areas, and to be rare below the elbows and knees as 
emphasized by Pack and his associates Huggins, Noonan and Block- 
son®o>3^ had recently demonstrated that the hematopoietic and reticulo- 
endothelial tissues of the rat’s tail and extremities could be maintained in the 
same state of activity as those of tlie central bones merely by preventing 
their temperatures from falling below 95° F CoghilP® had noted that the 
embryos of Amblysfoma puncfatmn Cope, when subjected inadvertently to 
ciitical temperature levels during ice-box storage and subsequent incubation 
m every instance showed some maldevelopment Smith and Fay reported 
a similar finding in respect to chick embryos If eggs were subjected to a 
critical tempeiature level of about 90° F for the first 48 to 72 hours of in- 
cubation, and subsequently were incubated at 103° for the remainder of the 
normal 21-day incubation time, developmental defects of some degree would 
result with regularity 

On the strength of these various observations, some four years ago we 
advanced the theory, which was further supported to some extent by pre- 
liminary tissue culture studies, that there were differential metabolic require- 
ments, or rather, different “critical” temperature levels for neoplastic as 
compared to adult differentiated cells This is a fundamentally different 
concept from that relating to the effects produced by the actual freezing of 
cells or tissues, with which our studies have frequently been confused Many 
investigators have explored this latter field with somewhat conflicting re- 
sults Breedis and Furth have conclusively shown that tumor cells could 
be preserved at — 70° C for periods of at least as long as a year provided, 
contrary to general opinion, that the freezing was permitted to take place 
slowly Rahm had the same experience with rotifers, nematodes and tardi- 
grades, finding that with slow freezing they would survive temperatures of 
— 253° C Over 30 years ago Gaylord,®® Michaelis,** and Moore and 
Walker established the fact that Jensen’s lat tumor would survive fieezing 
in liquid air foi as long as half an hour, and Ehrlich at about the same time 
was able to keep cancel cells alive at — 8° C for as long as two years On 
the other hand, Ciamer ^® found no viable tumor cells in tissue cultures sub- 
jected three times to lepeated freezing and thawing at temperature levels 
ranging from — 20° C to — 40° C Lambert ®® felt that cancer cells were 
more resistant to cold than weie normal adult tissue cells Auler® and his 
associates in exposing animal tumor tissues to 0° C found that most of the 
transplants would subsequently gi ow Bischoff , Long and Rupp noted no 
peimaneiit effect upon tumors in mice subjected to reduced body tem- 
peratures of as low as 19° C (65° F ) foi as long as 24 hours at a single 
time, 01 episodes of seven hours eacli, repeated four or five times 
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Lucke,“ in working with frog tumors, both in tlie natuial host and as 
transplanted into the anterior chamber of the eye, came to the conclusion 
that tempeiatures as low as 4° C were eifective chiefly in influencing the rate 
of growth of the tumor, with subsidiary effects upon the form Ae 
took These experiments were carried out with great caie at 28° C , 7° C , 
and in one series of frogs subjected to hibernation, at 4° C for 10 weeks 
They seem to confiim the hypothesis of the importance of an optimal tem- 
perature for successful tumor growth They are open to the criticism that 
the frog tumor is one generally accepted as viral m nature, and it is well 
established that viruses are preserved, not destroyed by low temperatures- 
The experiments are likewise not entirely analogous m that they are dealing 
with cold-blooded, poikilothermic animals rather than homeotherniic warm- 
blooded mammals In general, they tend to confirm our observations as to 
the universality of such physical laws as relate to the thermodynamics of 
biology Perhaps the most complete reviews concerning the resistance of 
cells to extremes of cold are the recent ones of Belehradek,^ Heilbrunn,®® and 


Luyet and Gehenio j j 

Fuller, Brown and Mills came to the conclusion that tlie incidence and 
rate of growth of tumors in mice was heightened by keeping the animals in a 
reduced environmental temperature They further cite the influence of 
climate on the incidence of cancer in man as shown by the preponderance of 
cases in the northern as compared with the southern states in this country 
They make one interesting and important comment, stating that, in then 
opinion, the chief factor involved relates to the lade of body surface radiation 
in the colder environment They make no comment legarding the actual 
body temperature of the animals in their experiments All of this harks 
back to one of our own earliest comments that there is an optimal level for 
the growth of all cells, speaking in terms of physical wave lengths, both in 


respect to light and temperature 

Statistics on the world distribution of cancer are far from satisfactory 
Although lower morbidity and mortality figures seem to pievail m the tropics, 
we must attempt to correct for the age factor, with its low aveiage age a 
death as compared to that of the United States as a whole of nearly 65 years 
Do the increased metabolism of the waimer climate, the earlier ado escen^, 
the earlier climacteric physiologically balance the added years of i e m 
temperate zones, so that tlie cancer incidence actually can be 

Tn view of one of the duel clinical problems encountered both oy our 
selves and others in the use of general hypothermy. that of a sornewhm 
atvoical form of circulatory failure which occasionally occurs, we av 
oarticularly inteiested the past few months m studying tlie effects o yp 
o?t.ssue cultures of heart muscle with the object in view of findmg 
of compensating apparent cardiac failure We have found bu 

httle previous work on striated muscle cell cultures o* 'S'* 

particularly pertinent to our problem Moran" felt that -2 C repre 
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sented a critical teiiipeiatuie level for normal frog muscle Lake®® found 
that — 7° C was fatal foi m vitro cultures of fetal rabbit heart Hethering- 
ton and Craig ®® found the time factoi was equal m importance to the reduced 
temperature m embryonic chick heart before explantmg tissue 

In similar but rathei moie extensive studies ®®® upon fetal heart cultures, 
we have been impressed by several findings which occurred with great regu- 
larity In the first place, if fetal heart muscle is stored at varying reduced 
temperature levels from 37° C to 0° C for 24 hours before explantmg into 
culture medium, there is a latent peiiod before such fragments of heart 
muscle start growing and beating which may be expressed as an almost 
straight curve, proportional to the temperature In the second place, if the 
time interval at which such heart muscle is stored is prolonged the survival 
period increases as the temperature approaches zero in spite of the fact that 
the latent period is prolonged In the third place, as Hetherington and 
Craig ®® noted, the volume or mass of tissue influences the survival rate, the 
larger fragments showing greater resistance 

Of more interest, perhaps, are tliose observations relating directly to 
the influence of lowering the temperature upon the actual implanted fetal 
heart muscle tissue cultures At 37° C the average survival period of nor- 
mal active cell contractility and growth was about three weeks At 27° C 
activity could be maintained regularly for periods of six weeks or more with 
no evidence of diminished functional capacity Cultures submitted to a 
“critical” 22° to 24° C temperature level for periods up to four days would 
survive and convalesce but with progressively longer latent periods of up to 
80 or more hours before functional activity was restored Although the 
cultures themselves might, and usually did, survive a five-day period of 
“hibeniation” at these levels, tlie cells individually as a mass showed no 
evidence of contractility durmg this tune, nor did tliey recuperate functionally 
after restoiation to the normal 37° C body temperature level 

Physiological observations, many of which it has been possible to record 
cinematographically, show tiiat with lowering of the temperature of the 
culture, there is a marked prolongation of the interval between contractions 
(latent time) The contractile phase is much less strikingly affected until 
the lower temperature ranges are reached, or until tliere has been prolonged 
exposure at critical levels Finally, it is of inteiest to note that fibrillation 
can be induced at will, by the rapid lowering of the temperature to near 0° C 
Tuttle's recent observ'ations of the effects of decreased temperature on 
the activity of intact skeletal muscle as studied physiologically in human 
beings bears out these tissue culture findings He noted the same prolonga- 
tion of the relaxation time and explains on physiological grounds, for the 
first time to my knowledge, the rationale of, and die necessity for, the 
familiar “warming-up” of athletes before, as he puts it, “explosive bouts of 
exercise ” 

Sano and Smith®* noted that a “critical” lei el around 22° to 24° C 
existed in respect to the nuclear division of tumor cells in tissue culture, and 
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that only rarely would any tumor cells survive a period exceeding five days at 
a level of 20° C By contrast,®®® they found that a temperature of 25° C 
was the optimal level in certain respects for the growth of fibroblasts in tis- 
sue culture This they suggest may be of practical importance in wound 
healing, for the cells grow more compactly, with less collagen formation and, 
theiefore, with less disfiguring and often, less painful scar tissue formation 
These general observations regarding the effects of reduced temperature 
upon cell growth and viability, although largely empiric and laclcing almost 
entirely in respect to the finer details of cell respiration and metabolism, 
neveitheless seemed adequate to utilize as a basis for certain clinical 
observations 


Local Hypothermy 

In the field of local hypothermy there has accumulated a vast experience 
and literature As we have pointed out previously, Bennett ® in 1849, 
Arnott^ in 1851, Velpeau®® in 1856 and Cooke in 1865, all commented 
favorably upon the use of brine mixtures in the treatment of accessible 
cancers such as those of the cervix and breast It is of more than passing 
interest that they used hypothermy not only to destroy the growth locally, 
but also for its anesthetic effect Again, in 1872 S Wier Mitchell ^® com- 
mented on his experiences in the Civil War regarding the value of cold 
therapy in tlie treatment of the pain associated with nerve injuries Lortat- 
Jacob and Solente in 1930, in an extensive monograph, review their own 
experience as well as that of some 300 other authors with “cryotherapie,” 
the emphasis being placed almost entirely upon carbon dioxide as the cold 
agent Its value in the treatment of birtWarks, various nevi, basal cell car- 
cinomata, certain caiefully selected squamous carcinomata, as well as many 
of the inflammatory dermatitides and degenerative dermatoses, is particularly 
stressed 

Our own work in the cancer field, using cold applied locally at 4° C to 
5° C (38° to 40° F ), was begun in 1936 and has been carried on more or 
less continuously in a series of hopeless, inoperable terminal cases since that 
time The clinical care of the cases has been under the direct supervision of 
Dr Temple Fay and his associates A committee made up of members of 
the various clinical and laboiatory services has seived in an advisory ca- 
pacity in selecting cases, determining the type and extent of tieatment, and 
111 evaluating the results A wide variety of types of tumor have been 
studied and reported both clinically®®'®® and pathologically®®" They have 
included oral, esophageal, gastric, rectal, vesical, cervical and mammaiy 
cancer as well as brain tumors, bone sarcoma, lymphosarcoma, Hodgkin’s 
disease and melanosarcoma Regressive changes of variable degree have 
occurred regularly, even to the point of histological clearance of the local 
tumor bed in some few instances, as demonstrated by biopsy specimens taken 
at intervals during and following treatment 
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In addition to the regressive clianges noted in the tumors themselves, 
pain relief has been one of the most striking clinical results This pain relief 
has not only occurred during the period of application of the cold, but m 
many cases has persisted for several days or even weeks following the 
lemoval of the cold as reported by Fay and McCravey Not infrequently 
it has permitted the reduction oi complete withdrawal of sedation Thus, 
as Amott* so aptly put it neaily a century ago “even were the benefit 
(of local hypotheimy) to be limited to this (relief of pain) alone, there are 
few "recent” medical discoveries which would exceed it m impoi tance ” 
We have sought a physiological explanation of this phenomenon In 
part the answer undoubtedly is supplied by actually cutting down the blood 
supply because of the vasoconstriction which accompanies the application of 
cold, thus 1 educing the familiar “stretdi” mecliamsm upon the pain fibers 
In part the answer may be expressed as a change m nerve conductivit) 
through physico-chemical alteration of the lipoids by congelation And, 
finally, die fact that cold acts as a true piotoplasmic anesthetic, as recently 
suggested by Allen,- rounds out the concept 

As may be seen from these comments, the possibilities of local hypo- 
thermy m this one field of malignant disease alone require further extensive 
exploration and coi related study by laboratory and clinic alike To us the 
evidence is convincing that local refrigeration has a veiy definite place in the 
therapeutic armamentarium of cancer In our present state of knowledge, 
surgery is still the backbone of caner treatment Supplementing surgery, 
and in certain specific types of cancer, even replacing surgery as the method 
of therapeutic choice, is irradiation But irradiation is by no means the 
panacea we had hoped it might prove to be, and as an adjunct to both surgery 
and irradiation, hypothermy has much to offer, especially in the manage- 
ment of die terminal stages of the disease, altogether aside from any possible 
curative value it may possess In the control of pain, in reducing narcotic 
requirements, in its bacteriostatic effect and resultant deodorant action, it 
makes life very mudi more bearable for the patient as well as simplifying the 
nursing problem Through the almost invariable gross shrinking of the 
tumor mass often within 24 to 48 hours as a result of the vasoconstriction 
wliidi occurs, with the consequent reduction in edema, not only of the tumor 
but also of the surrounding tissues, it may well provide a better opportunity 
for maximal irradiation effect in certain instances m which ladium implanta- 
tion is to be employed, as in cancer of the uterus As is well known by the 
physicists, and constantly emphasized in our tumor clinic by our radiologist. 
Dr W E Chamberlain,* the effective dosage of radium diminishes roughly 
as the square root of the distance from the point of application Thus, re- 
ducing the volume of the tumor by preliminary hypothermia should tend to 
improve die chances of reaching the more distant cells with an adequate ir- 
ladiation dosage Furthermore, diere is a rather widely held view that 

* Personal communication 
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tumor cells are more readily damaged during the period of mitosis It has 
been shown by Sano and Smith that a rather large proportion of tumor 
cells grown at the “critical” level of 22° C to 24° C tend to show “arrested,” 
incomplete mitosis Combining iiiadiation theiapy with such hypothermia 
might well mciease the effectiveness of both procedures, arguing on purely 
tlieoretical grounds Thus far very few peitment observations in respect 
to sucli possibilities have emanated from the laboratory Breedis and 
Furth^' have shown incidentally, in an experiment designed to prove that 
there was no virus element present in their tumor cultures preserved at 
— 70° C , that radiation in well established effective dosage at normal tem- 
perature levels was equally effective at this subnormal level On the other 
hand, Cook demonstrated that Ascans eggs exposed to a dosage of 5000 
roentgens and then preseived at 5° C for eight weeks developed 45 per cent 
normal embryos, whereas those eggs which were peimitted to develop im- 
mediately at 25° following irradiation produced only 1 to 2 per cent normal 
embryos They conclude accordingly that low temperature has a definite 
and beneficial effect upon the recovery from irradiation effects Obviously 
the experimental factors are not strictly analogous, as the radiation was given 
first in this case 

Thus far my comments on the use of local hypothermy have related 
almost entirely to the field of malignant disease You will perhaps excuse 
me for this m the realization that our primary interest and efforts have been 
pointed in this direction, with the hope that others would see its further pos- 
sibilities and explore those fields in which their particular interests lay 

In connection with various pain problems Fay has found local as well 
as general hypothermy of definite clinical value In intractable types of 
headache, application of a cooling hood has almost regularly given prompt 
relief Here we see the modern, streamlined version of the ice-bag, with 
accurately controlled tempeiature regulation Similarly, the use of a cool- 
ing pad over the lower thoracic and lumbar legions is effective to a surprising 
degree in controlling lower abdominal and pelvic pain, apparently through 
reduced conductivity of pam impulses by the refrigeration effect upon the 
posterior roots, thus breaking the continuity of the reflex arc Undoubtedly, 
the time honored use of the ice-bag on the abdominal wall over the appendix 
region depends upon a similar reflex action It seems unlikely tliat the 
penetrating effect of cold applied locally to a thick abdominal wall could 
actually cause regression of the inflammatory process in the appendix by a 
true refrigeration effect, yet Selden found a drop in temperature of as much 
as 7 5° F to 15 6° F in the subjacent intraperitoneal areas after 30 minutes 
of such application Bierman and Fnedlander,® in discussing the penetrative 
effect of cold, found that in the human being cold applied as ice bags to the 
calf of the leg for periods ranging from one and a half to two hours caused a 
temperature drop of the muscle two inches beneath the surface, of as much 
as 15° to 264° as recorded by thermocouple The temperature of the male 
urethra was lowered as much as 23 8° F in an hour and a half by applying 
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cold through a metal applicator in the rectum Similar drops of temperature 
were observed in tlie rectum when water at 44° F was circulated tlirough 
such an applicator introduced into the vagina In our own studies these 
observations have been confirmed time and time again, so far as the im- 
mediately adjacent tissues are concerned, but the refrigeration effect drops 
off very rapidly as the distance from the cold increases 

For tlie successful administration of local hypothermy metal applicators, 
preferably of silver or copper, are indicated as the best heat conductors 
The applicators should fit the area accurately, for even a thin layer of air 
serves as an effective insulator, thus reducing the effectiveness of the treat- 
ment They should be held in position firmly but without pressure, as pres- 
sure plus cold spells necrosis The most satisfactory apparatus needs to be 
designed almost individually for the particular case Blanlcets, hoods, boots, 
jackets, head-bands, and the like, of rubber tubing sewn between two thin 
layers of cloth, and thus serving as a closed circulatory system, give one more 
general flexibility in treatment However, the insulating effect of the rub- 
ber, clotli and air must be taken into consideration and the circulating fluid 
must be considerably lower than that needed with the metal applicators 
These various appliances can be attached to a special electrical refrigerator 
bedside unit * whidi circulates either water or a refrigerating solution such 
as Freone at a rate which assures a constant temperature at all times The 
unit IS applicable to the induction of either local or general hypothermy 

The most immediately practical use to which local hypothermy has been 
applied in other fields tlian cancer during the last few years has been presented 
by Allen and his co-workers in a series of papers “ relating to the effect of 
variation in temperature upon circulatory disorders in general, and upon 
peripheral vascular disease in particular In tlieir most recently published 
paper ® they report 45 cases of vascular gangrene on whom 57 amputative 
operations were performed In the series there was only one death at- 
tributed to operative mortality, and six otlaer deaths occurring within a six- 
week postoperative period which were dependent upon fatal conditions ante- 
da'ting the operation More tlian half the patients were diabetic, 13 were 
women , seven were negroes , the ages ranged from 49 to 85 years, two-thirds 
of them being over 65 years The advantages of tlie procedure are the 
absence of pre- or postoperative pain, the prevention of immediate post- 
operative shock and the lack of postoperative complications, particularly in- 
fection, thrombosis and embolism In addition the patients retain their 
appetites and spn its These cases, climaxing years of work in a search for a 
method of controlling and treating diabetic gangrene promise to become a 
milestone in tlie history of traumatic surgery of the extremities Mc- 
Elvenny^® has reported a case in which the method was used to control 
infection in a bilateral traumatic amputation, and it is certain that many such 
reports will be forthcoming in the next few months Blalock and Mason 

♦This apparatus may be obtained from the Therm-O-Rite Corporation of Buffalo, N Y, 
who ha\e cooperated m tlie development of satisfactory therapeutic equipment 
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somewhat grudgingly confirm the physiological accuracy of Allen’s studies 
in respect to the relationship of temperature reduction to a lowered incidence 
of shock 

Aside from the surgical aspects of Allen’s work, theie aie several other 
possible clinical applications of the use of hypothermy in the medical treat- 
ment of peripheral vascular disease It is Allen’s contention that with 
ischemia of an extremity due to occlusive vascular disease the metabolic re- 
quirements of the tissues are not met by the diminished blood flow There- 
fore, the use of heat is definitely contraindicated, as iiici eased temperature 
increases cellular metabolic demands and the ischemic blood supply becomes 
still further inadequate By reducing the temperature of the extremity, 
cellular metabolism is reduced, the blood supply is adequate and gangrene is 
pi evented Theoietically, at least, if this is maintained over a long enough 
period, repair and revascularization might take place Freeman,"® m a 
recent communication, confiims these observations and recommends that the 
temperature of the air around an ischemic extiemity be maintained at 30° 
to 34° C Brooks and Duncan,^* using’ a very accurate and elaborate 
technical method, showed that rats’ tails would survive complete ischemia 
for a period of more than 96 hours at 1° C without the development of 
gangrene Allen had previously shown-*’ that "when the temperature 
can be maintained at about 2° C the limbs can survive asphyxia for a long 
period, the maximum of which has not been accurately established, but which 
IS certainly more than 50 hours ” From these observations it would seem 
that hypothermy is beginning to gam the lecognition as a local therapeutic 
agent winch it justly deserves 

General Hypothermy 

As a result of the regressive changes which Smith and Fay®" ob- 
served m cancerous growths from the local application of cold, and the strik- 
ing interference with normal cell growth and differentiation noted m pre- 
liminary laboratory studies with reduced temperatui es, it was but a logical 
step to attempt to repi oduce a comparable lowering of the whole body tem- 
perature m order to find out whether similar regression might occur in deep 
seated metastatic lesions Hydrotherapy and antipyretic drugs, have been 
used clinically throughout the centuries for reducing the body temperature in 
fever, but only to restore the tissues to normal physiological levels Con- 
siderable literature has accumulated on the effects of lowering the temperature 
of experimental animals Recently Woodruff^® has leported that dogs 
would not survive blood temperature of 80® F for many hours Simpson 
and Herring®® and Troedsson,®® however, have shown that m the cat, 
rabbit and even monkey (non-hibernating animals), a condition simulating 
hibernation can be induced by narcosis and a body temperature of 56° to 
60° F attained and maintained for hours 
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The question of nomenclatuie legardmg the physiological state of these 
patients has been the occasion of considerable controversy For want of a 
better term we originally suggested “hibernation” (always in quotes) as 
being useful desci iptively It still is In dealing with the patient of today 
it seems preferable to speak a language which he understands He is 
not familiar with the fundamental physiological differences of temperature 
control of the homeotherms and the poikilotherms He speaks of “fever” 
treatment with almost colloquial familiarity — ^not of hyperthermia Cold 
narcosis would mean nothing to him, and the same might be said of cryo- 
therapy, crymotherapy and hypothermia 

Obviously, “hibernation” is a misnomer scientifically We might point 
out that a somewhat similar state develops m certain poikilothermic animals 
and reptiles during the dry, summer months, which is termed “aestivation ” 
Thus, it IS not a question of external temperature alone, but apparently a 
protective mechanism designed to preserve the life of the animal through 
periods of inadequate food or water supply As a preliminary to this change 
the animal usually builds up a supply of fat or, in the case of the cold-blood 
animal, of water Hunger or thirst, as the case may be, coupled with tem- 
perature changes §eem to be essential to the development of the hibernating 
stage Chamberlain,'^ for example, has remarked that he could induce 
hibernation in squirrels at any time of the year by staiving them first for 24 
to 48 hours and then putting them into a refrigerator Without the initial 
hunger phase, however, lie could not accomplish his objective 

The mechanism of hibernation is a complex one which has intrigued 
physiologists for centuries and which recently, perhaps in part stimulated by 
our studies, has been the subject of considerable investigation Parker 
has shown that certain tissues in fish can absorb hormones, and suggests the 
possible analogy that the lipoid tissues of the mammal may act in a similai 
way to inactivate normal metabolic acti>nty Sevnnghaus has suggested 
a similai possibility in respect to the storage of estrogenic s^tances by fat, 
as explaining the less spectacular results obtained in obes^dtients under- 
going endocrine therapy It is, of course, well known that the ordinaiy' hi- 
bernating animals such as the hedgehog have ceitain special fatty organs, 
sometimes spoken of as hibernating glands, which store huge quantities of 
fat This IS also true of the bear, and a rather close analogy exists m the 
“hump” of the dromedary to the nutritional needs and the maintenance of 
water balance of the animal, although hibernation in tlie usual sense of the 
word does not occui Similarly the steatopygy of the Hottentot may well 
have a similar functional purpose, as Wells has pointed out 

Akiyama^ found that squirrels m hibernation were protected from 
what would otheiwise be a fatal inoculation of a tumor producing virus 
Tainter,®^ at Stanford, noted that animals failed to exhibit the usual toxic 
reactions to di ugs like dmitrophenol if they were maintained at temperatures 
of 33° to 42° F Suomalamen,®® m Helsinki, found that the injection of 
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niAgnesium chloride would hasten the normal hibernation of animals in the 
fall, and that conversely calcium chloride pi evented the development of the 
hibernating stage or brought the anirnals rapidly out of hibernation He 
likewise noted low blood sugar and low adrenalin content of the blood in his 
animals Pfeiffer,®" in Chicago, working with the ground squirrel con- 
firmed the work of both Suomalamen and Tainter Even Harvey Cush- 
ing some years ago suggested the probable importance of the pituitary in 
hibernation, because of its fairly well accepted relationship in water metabol- 
ism, and because he noted definite changes in the cells of such animals during 
hibernation 

Herrmann and Barbour ° in particular have stressed the physiological 
diffeiences of thalamic temperature regulation in true hibernating animals 
and in the state which is induced by light narcosis and the reduction of body 
temperature in homeothermic mammals They i eview certain of the theories 
regarding the nature of hibernation which have been propounded in the past 
century since Marshall Hall’s concept that hibernation was a foim of sleep 
differing from normal sleep only m degree, and in altermg the iriitability 
of the heart through diminution of respiration and a consequent change in 
the chemistry of the blood Herrmann further studied the effect of small 
doses of sedative and antipyretic drugs in animals exposed to cold and noted 
that the toxicity of morphine, paraldehyde and certain of the barbiturates 
was greatly increased at low environmental temperatures, and that they 
caused a transient further drop in the body temperature Magnesium chlor- 
ide in non-depressant doses similarly has a hypothermic effect It is interest- 
ing to note that aspirin produces no temperature drop except m the presence 
of actual fever 

Rosenthal in studying picrotoxm and aconitine comes to the conclusion 
that there is a true “cooling” center located m the diencephalon and closely 
related to the centers controlling the parasympathetic system No one man 
could possibly qualify nor does time permit digging into the fascinating but 
vast and complex field of temperature regulation, with its many ramifications 
into rhe related sciences physics, engineering, chemistry, physiology and 
general biology The names of Barbour of Yale, Bazett of Pennsylvania, 
Benedict of the Carnegie Foundation, DuBois of the Russell Sage Institute, 
and a host of others need only be mentioned as leaders in the medical aspects 
of this problem, to whose publications the reader is referred 

Other things being equal, m generalized hypothermy patients are made 
to all intents and purposes poikilothermic It is true that this state is diffi- 
cult, if not impossible, to attain in all patients unless preliminary sedation is 
used However, small, non-depressant doses of drugs such as “Evipal’ 
which act only briefly serve admirably to overcome the ordinary reflex re- 
actions of shivering which occur chiefly while the temperature is falling to 
about 92° or 93° F It is difficult for us to conceive of any prolonged nar- 
cotic effect of such sedation, as Herrmann®' and others have intimated 
Talbott®’ expresses the same point of view when he states. “Within an hour. 
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the anesthetic eftect of the Evipal has for the most part worn off, and simul- 
taneously the body temperatuie deci eases The anesthetic property of the 
cold usually obviates the necessity of furthei intiavenous anesthesia or 
sedative ” 

If tlie effects of lowering the tempeiatuie inversely follow van’t Hoff’s 
law, then a reduction of body temperature of 10° to 12° C from 37 5° C to 
23° C or 24° C should lower the rate of chemical and physical processes, 
VIZ , metabolism, to about half the former level That figuies approaching 
this theoretical level actually are attained can be shown by various physio- 
logical phenomena which occur while the patient is in that “profound ob- 
livion midway between sleep and death” as Nuzie expresses it in describing 
some care filly controlled exxperiments on dogs, in which body temperatuie 
was reduced to 79 5° F in the course of about six hours’ exposure to an en- 
vironmental temperature of 44° F Basal metabolism m oui series was 
reduced from 20 to 50 per cent although, as Talbott points out, part of this 
reduction may be attributable to intermittent sedation during treatment 

Many interesting physiological phenomena may be observed in the pa- 
tient who IS subjected to generalized hypothermy Not the least interesting 
and important of these relate to the cardiovascular system The heart rate 
tends to become slowed, although laiely below 50 beats per minute The 
circulation time is prolonged, two or three times above noimal Blood 
pressure and the peripheral pulse may disappear entirely for houi s at a time , 
constriction or collapse of the penpheial veins occurs, often rendering veni- 
puncture impossible, but neither we nor otheis have ever observed actual 
thrombosis Blood volume is presumably decreased as the lesult of a true 
anhydiemia as shown experimentally by Harkins,®' by Barbour,® and by 
DuBois,®^ the fluid being withdrawn into the interstitial spaces and even ac- 
cumulating intiacellularly as a mechanism designed to retain heat and thus 
reduce radiation The volume output of the heart per minute is reduced 
Evidence of tins is seen in electrocardiograms in which the T-wave tends 
to become inverted or abnormal and in which there is a piolongation of the 
electrical systole As Kossman summarizes his experiences, decreased 
tempeiature is accompanied by a slowing of the pulse rate, a tendency towards 
lowering of the blood pressure, marked arterial, arteriolar and venous con- 
striction, abnormality of the T-wave, the occurrence of auricular fibrillation 
above 85° F and prolongation of electrical systole principally due apparentl> 
to a delay of the recovery process not related to alteration in the serum cal- 
cium On the basis of observations of this character, and because of the 
occurrence of circulatory collapse and death either during the period of re- 
turn of the temperature to normal or within a 24-hour period subsequently, 
in three or four instances, we had become somewhat concerned that myo- 
cardial degeneration was taking place because of anoxia resulting from the 
decreased cardiac output It was not until an analysis of an equal number of 
terminal cases of malignancy that did not undergo refrigeration showed a 
slightly highei incidence of such circulator} failure and m}ocardiaI change 
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that we became convinced refrigeration was not m itself a serious risk to 
the average patient From the practical standpoint of physiology it seems 
better to us for the patient to come out of his refrigeration state slowly, so 
that the load on his heart will not become suddenly too great Likewise, 
IS seems reasonable to give intravenous fluid during this period in sufficient 
amounts to compensate for the relaxation of the peripheral circulation which 
obviously takes place 

So far as the blood itself is concerned, we are likely to have an early 
hemoconcentration with a rise of the red cell count of anywhere from a 
quarter of a million to a million cells There is usually a disproportionate 
leukocytosis up to as high as 15,000 or 20,000 and in occasional cases even 
to 40,000 or 50,000 cells This rise is largely of the neutrophiles and disap- 
pears within a few hours after the temperature returns to normal In cases 
that have been given several periods of refrigeration there is a tendency to- 
wards the development of a mild anemia, the result of disturbed maturation 
of the red cells from the cold Likewise the leukocytosis is likely to be less 
marked in the fourth, fifth or subsequent refrigeration periods 

In a condition in which such profound changes occur clinically it is sui- 
prising that so little is found of an abnormal nature in the blood chemistry 
There is no apparent significant alteiation of the plasma proteins or A/G 
ratio In our experience there has been no retention of nitrogen In 
fact, m the majority of the cases studied there has been a definite tendency 
for the urea and non-protein nitrogen to fall even below the low side of 
normal Vaughn reported similar findings On the other hand. Dill and 
Forbes in their one fatal case noted such nitiogenous retention teiminally 
Blood sugar tended to drop, the average figure being between 80 and 90 mg , 
suggesting a resting state of the liver perhaps Cholesterol and cholesterol 
esters appeared unchanged No significant alteration in the calcium-phos- 
phorus balance was noted More attention should be paid to the other salts, 
especially potassium and magnesium, in subsequent studies Carbon dioxide 
measurements were mostly within normal limits, although a few cases 
showed a little tendency towards the development of a very mild relative 
acidosis, which could be controlled readily by administration of glucose and 
fluids by mouth 

No impairment of renal function is apparent If fluids are given, they 
are excreted with very little loss through respiration or the skin Urin- 
alysis has been regularly negative Postmortem examination has not re- 
vealed any acute or other changes possibly attributable to refrigeration 

In general we have found it more satisfactoiy to withhold food during 
the refrigeration period except for small amounts of fluid and glucose, be- 
cause the presence of food tends to activate the whole physiological mech- 
anism and it is more difficult to maintain the temperature level desired On 
the other hand the patient can be aroused, will swallow fluids and soft 
solids, although in many cases the swallowing reflex is poorly preserved 
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Digestion seems entnely noimal, although defecation during refrigeration 
IS only rarely observed 

The one serious complication which we have seen m general refrigera- 
tion relates to the pancreas Every now and then a patient develops a 
moderately severe acute pancreatitis We have seen five such cases, and 
careful histologic study of all generalized hypothermy cases who have come 
to autopsy m the series reveals an incidence of minor inflammatoiy and 
degenerative changes of the pancreas m nearly 10 per cent Daily blood 
amylase determinations during the refrigeration period should give adequate 
warning of impending disaster, and the patient’s temperature should be re- 
stored to normal promptly to avert any serious complication We have 
not yet been able to deteimme any particular reason for this discriminatory 
selectivity of the pancreas for trouble Possibly its enzyme activity is not 
proportionally decreased as much as is the tissue resistance thiough relative 
anoxia from a diminished blood flow 

Curiously enough the respiratory rate is not usually altered much The 
tendency is towards a gradual drop in rate to perhaps 12 or 14 In oc- 
casional cases it may fall to 8 or 10, and occasionally a rise to 28 or 30 may 
take place The excursion is definitely reduced, so that breathing is “shal- 
low” and ventilation correspondingly lowered This apparently is a purely 
compensatory mechanism to match the reduced blood flow, for the color of 
these patients is essentially normal, without cyanosis Because of the low 
temperature which is bacteiiostatic for most of the ordinary upper res- 
piratory bacterial flora, the development of pneumonia, although obviously 
presenting a certain risk, is no moie likely to occur in a group of patients of 
this type than in the non-iefrigeiated cases A terminal, patchy broncho- 
pneumonia, which the} felt was of no great importance, has been reported 
by Talbott®^ m the one fatal case pi their series 

Subjectively, the mind is a complete blank from the onset of the induc- 
tion period, except occasionally for a vague recollection of feeling cold as 
the temperature returns to normal through the “shivering zone” (92° to 
97° ) Exhaustn e studies of the brain pathologically on more than 50 cases 
coming to autopsy following as many as seven and eight inductions have 
failed to reveal any demonstrable changes either grossly or microscopi- 
cally We had thought that with a slow'ed circulation w^e might encounter 
degenerative changes from cerebral anoxia, but there is absolutely no e\i- 
dence, clinically oi pathologically, of potential significance in so far as the 
application of general refrigeration in functional disorders of the brain is 
concerned In this connection, it is of interest to note that the procedure 
has been employed by Talbott and his associates®* in a series of schizo- 
phrenic patients with extremely gratifying results It is of interest to us not 
only from the neurologic and psychiatric viewpoints, but because it repre- 
sents what might be considered a normal control experiment for us in oui 
woik with terminal cancer cases 
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Talbott found that generalized hypothermia m schizophrenic patients 
under 30 years of age who had been sick for less than thiee years, with one 
exception, lesulted in striking improvement which had been continuous for 
more than six months In the older chronic cases no prolonged alteration in 
their mental symptoms occuried Most of these patients had been treated 
previously with insulin or metrazol, or both, without benefit He concludes 
that “with such promising results continued efforts m the use of hypothermy 
are thoroughly justified ” In the one fatal case he states that there are three 
major trends in the acid-base balance of patients during hypothermia, i e , 
hemoconcentration, acidosis, and retention of substances usually excreted by 
the kidney This is accompanied by an alteration m the Ca/K ratio of the 
tissues, with Ca somewhat decreased and the K correspondingly increased 
These various clmico-pathologic features are separately discussed in detail by 
Dill and Forbes They further conclude that prolonged hypothermia is 
without serious morphologic effect on the tissues 

Summary 

From these somewhat disjointed comments regaidmg the biologic effects 
of cold on cell growth and differentiation and on mammalian physiology, 
it IS hoped that the concept has emerged of the potential value of hypothermy 
in medical therapeusis In spite of centuries of almost subconscious recog- 
nition of the usefulness of cold in the treatment of pain and fever, perhaps 
because of its veiy simplicity, its more extended use has only just begun to 
be explored The brilliant work of Allen, ^ Crossman ® and their associates 
in the peripheral vascular diseases and their associated surgeiy has pointed 
, the way towards a new era for the diabetic and for militaiy and civilian 
traumatic injuries of the extremities The pioneering of Talbott®” with 
generalized hypothermia in schizophrenia likewise opens the entiie field of 
central neivous disorders to similar investigation In our own work in 
malignant disease we believe we have conclusively shown the value of hypo- 
thermy in both localized and generalized application as an adjunct to othei 
methods of treatment, and especially in the management of the teiminal 
stages of the disease Its value in the control of pain is often truly phenom- 
enal and for this reason alone the method should be employed widely in a 
variety of pain problems Its use in the treatment of narcotism seems well 
substantiated Its value m the contiol of infections locally cannot be over- 
emphasized The clinical exploration of its value in a host of other patho- 
logic states seems fully justified and urgently indicated We must leexam- 
ine our present concepts of physiology in the light of these new tempeiature 
levels attained, and successfully maintained by man Pei haps it is not 
too much to hope that as our knowledge giows, it may be possible climcalh 
to reach safely the “critical" lc\els of tumor cell growth which our tissue 
cultures suggest ma> well be destuictive to cancel cells, and thus add an- 
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Other tiuly effective weapon to the war against malignant disease The 
evaluation of hypothermy as a therapeutic agent can only be attained by the 
combined efforts of the clinician and the laboratoiy man over a long enough 
period of time to discover its limitations as well as its usefulness During 
this expel imental period it is probably just as well that its more intensive 
application be limited to tlie laiger institutions which have the facilities and 
personnel to carry out such investigative problems In its present stage of 
development, like any otlier major therapeutic procedure — surgery, hyper- 
thermia, -even serum and chemotherapy — it is not without certain dangers, 
which must be recognized and methods designed to counteract them These 
difficulties do not seem m the least insurmountable 
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THE SYSTOLIC MURMUR* 

By J S Blumenthal, M D , Minneapolis, Minnesota 

The systolic murmui is not an uncommon finding m routine examina- 
tions Reid and Fahr have leported an incidence of as high as 20 and 35 
per cent m normal youthful patients The pendulum of opinion regarding 
the importance of these systolic murmurs has swung over a wide arc in the 
last century, from the extreme importance first attached to any murmur 
heard through the stethoscope to the view that murmurs were of no impor- 
tance at all, and lecently back again to viewing the systolic murmur with 
extreme suspicion Mackenzie,^ in his long continued follow-up studies, 
states that he has seen many individuals, with very loud rasping systolic 
» murmurs for 30 years and witli a rheumatic fever history, who never suf- 
fered from heait failure, and he states “where there are functional mur- 
murs, the leak, if tins be present causing them, is slight and never such as 
to embarrass the auricles in their work apart from cases where there is grave 
damagfe done to the heart muscle” He also says “the estimation of the 
sign of functional murmurs is not based on the murmur itself but on the 
functional efficiency of the heart and on the presence or absence of other 
signs of cardiac affections (size, rate, and rhythm) ” From this point of 
view, there have been published recently many papers giving great im- 
portance to the systolic murmur Thus Levine “ claims “ systolic murmurs 
do occur, but are not common in normal individuals” and, after classifying 
these murmurs according to loudness from class one to class six, states “ the 
loud ones are always associated with some form of cardiovascular disease ” 
He includes, in a senes of 1000 cases, all systolic murmui s even if com- 
plicated by conditions which would, as Blumgart® pointed out, cause a 
murmur because of the increase of the velocity of the blood stream, such as 
a severe anemia, hypertension, and hyperthyroidism On the other hand, 
R C Cabot - pointed out that without other signs of cardiac disease the 
systolic murmurs are of no importance as evidence of valve lesions and 
claims “ a diagnosis of mitral regurgitation without stenosis is never justi- 
fied ” Other investigators ® have reported varying views with refer- 
ence to the importance attached to this condition 

A verj"^ confusing factor is the reliance to be placed on insuiance statis- 
tics, which have led most insurance companies to conclude that tliere is no 
such thing as a functional murmur and on that basis to late up heaiily or 
1 eject foi life insurance an applicant with a murmur F H McCrudden,® 
111 a recent article, states that tliere is a definite decrease in life expectance 
with apical sjstohc muiniurs In a recent review of 2,100,000 insurance 

* Received for publication July 25, 1941 
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cases fiom 1909 to 1927 inclusive, the conclusion is reached that there is a 
tremendous mciease in the mortality rate of all cases with a systolic mur- 
mur except those m which the murmur is at the pulmonic area, soft, incon- 
stant, and not transmitted 

Fineberg and Steuer^® analyzed 100 cases piesentmg a systolic apical 
murmur which they had observed over a period of years They concluded 
that in youngsteis with a systolic murmur and a history of rheumatic fever 
or chorea there is a 50 per cent chance for the development of mitral steno- 
sis, aortic regurgitation or both, that mitral stenosis or aortic regurgitation 
appeared on the average three to four years after the first observation, and 
that in only eight instances did the murmur disappear Recently, however, 
the same authors reported the observation for over 10 years of 35 of the 
original 100 patients without the discovery of any new cases of mitral ste- 
nosis or aortic legurgitation 

In the series of cases we are now leportmg we have taken only those in 
whom theie is no associated disease which might have caused the murmur 
and only those in whom careful physical examination, vital capacity, elec- 
trocardiographic, orthodiagiaphic, and laboratory studies convinced us that 
the heart was normal in spite of the presence of a systolic muiniur In 
this series weie also included those cases with a history of rheumatic fever 
or chorea In concluding that theie was a systolic muimur present, we de- 
fined the systolic murmur, as did Freeman and Levine,'^ as a “ distinct bruit 
that IS heard definitely following the first sound and extending appieciably 
into systole” We did not gioup them according to loudness, but in this 
senes there iveie murmurs of varying intensity In other words, this is a 
study of the pure systolic murmui as such and as evidence of an embarias- 
smg valve lesion Approximately 23 per cent of the cases ref ei red to the 
Cardiac Clinic foi cardiac examination were called normal and about 25 
per cent of these normal cases had a systolic murmur We were not in- 
terested in the significance of this systolic murmur as regards pathologic 
lesions of other organs We have studied a group of 100 cases (not con- 
secutive) with systolic murmurs over a period of fiom four to 16 yeais, 
langing in age from 12 to 71 years In the first 100 consecutive cases, we 
were able to get a return of 72 and weie unable to trace the remaining 28 
Of these 28 whom we could not trace, the Minnesota State Board of Health 
repoits that there have been five deaths with two dying of pneumonia, one 
postopei atively, one of luptured appendix, and one of melanotic carcinoma 

Of the 100 cases (not consecutive), 28 had a definite history of from 
one to three attacks of rheumatic fever or chorea occurring from three to 
27 years befoie the first examination by us A great majority of them had 
been restricted in activity before coming to the clinic and many had been 
given cardiac medications The average follow-up period was about seven 
years The murmur as located at the apex in 44 cases and at the base or 
sternum in the lemainder Electrocardiograms were taken on all cases and 
were negative Every case also had an orthodiagram and esophagogram. 



THE SYSTOLIC MURMUR 


639 


Bardeen,^" checking tlie relation between heart volume, transverse diam- 
eter and area, found that their interrelation was sufficiently constant to 
justify the use of transverse diameter and area as indicative of heart vol- 
ume In determining the heart size in this series the measurements of the 
heart were limited for practical purposes to the transverse because, as pointed 
out, measurement of area frequently involves, besides the experimental error 
in obtaining heart outline, a further error in measuiing it Variations in 
the position of the heart were corrected by correlation with body height, 
weight, and age, and by comparison with the predicted transverse normal 
as obtained by tlie formula of Hodges and Eyster,® which can predict that 
diameter with an error of less than five mm (the transverse diameter of the 
heart = -}- 0 1094 X age -j- 0 8179 X weight — 0 1941 X height) 

Assuming that after a follow-up period of this length of time, the heart, 
if embarrassed by a valve defect of any consequence, should certainly show 
some signs of cardiac disease besides the systolic murmur and an increase 
in heart size of measurable degree, the findings of the last examination were 
compared with those of the first In these 100 cases we found, after an 
average period of seven years, 96 showing no significant changes in elec- 
trocardiograms, orthodiagram, vital capacity, esophagogram, or physical find- 
ings The standard deviation in these 96 cases seen in a large caidiac 
clinic in the orthodiagram studies was only 5 4 mm An increase beyond 
the predicted transverse normal, as determined by the formula of Hodges 
and Eyster,® as well as any marked increase in this diameter beyond the 
first measurement, was considered abnormal It bespeaks the extreme ac- 
curacy of carefully done orthodiagraphy that no more care was taken in the 
fluoroscopic examination of this group of patients than of those routinely 
examined in the cardiac clinic After this follow-up period of seven years, 
we have the following four cases who, at the last examination, had devel- 
oped definite heart abnormalities besides the systolic murmur and now showed 
definite cardiac findings 


Case Reports 

Case 1 This woman was first seen in 1933, was 20 years old, 5 ft 5% m tall, and 
weighed 114 lbs Family history was negative She gave no cardiac symptoms, but 
there was a history of chorea at tlie age of 11 The only cardiac finding was a sys- 
tolic murmur at tlie base, moderately loud, not transmitted, and not affected by breath- 
ing or exercise No diastolic murmur was heard Vital capacity, electrocardiogram, 
and esophagogram were normal Orthodiagram showed the heart to be normal in 
shape with a transverse measurement of 9 7 centimeters When examined in 1938 tlii'- 
patient still had no sjmptoms The systolic murmur ivas then heard at the apex and 
was transmitted to tlie axilla There was still no diastolic murmur Vital capacit\ 
was still normal but electrocardiogram now showed a tendency to right preponderance 
and the heart had increased 3 1 centimeters in transverse diameter to 12 8 centimeters 
The transverse thoracic measurement was 21 8 centimeters The esophagogram was 
still negative We now consider tins a case of possible pure mitral regurgitation 
Case 2 This case is that of a >oung girl aged 15, 5 tt 6 in tall, weiglit 115 lbs 
who was first seen in 1932 w'ltli no cardiac sjmptoins, a negatue faiiiih histor\, ind a 
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negative histoiy of iheumatic fevei The only finding was a systolic murmur at the 
apex, constant but not tiansmitted Tlieie was no diastolic muimur heard The vital 
capacity was normal The electiocaidiogiam showed a tendency to left preponderance 
but was otlieiwise negative The oithodiagram levealed a normal shaped heart 
tliough witli a slight fullness of the conus area which is sometimes seen in a diop type 
of heart The esophagogram was negative The tiansverse diameter was 11 9 centi- 
meteis When seen again, in 1934, the findings were the same and there were no 
cardiac symptoms The electrocardiogram, however, now showed a tendency to right 
prepondeiance, and the orthodiagram revealed a tiansverse heait diameter of 12 6 
’ centimeters The patient was seen again in 1938 and had shown a further inciease 
of the tiansverse diameter to 13 3 centimeteis, with a transverse thoracic measurement 
of 23 centimeters or a total increase in six years of 1 4 centimeteis The esophagogram 
has been negative at all times and no diastolic muimur has ever been heard We now 
believe this to be a case of possible mitral regurgitation 

Case 3 This patient was a man aged 25, 5 ft 8H in tall, weight 173 lbs , first 
seen in 1931 He had a negative family history, but gave a history of rheumatic 
fever at the age of 18 The only cardiac finding, when he was fiist seen, was a sys- 
tolic murmur at the base, not constant and not transmitted Electrocardiogiam, vital 
capacity, orthodiagram, and esophagogram were normal The transverse diameter of 
the heart was 12 5 centimeteis and the tiansveise thoracic diametei 25 5 centimeters 
Five years after this examination this patient had anothei attack of rheumatic fever 
When reexamined in 1938, this man had developed not only a systolic murmui at the 
apex but a typical mitral-diastolic murmur He still had no caidiac symptoms His 
vital capacity was still normal, but his esophagogiam was now positive to the light and 
to the posterior The tiansverse diameter of the heart had increased 14 centimeters 
to 13 9 centimeters He had a definite conus bulge with a typical mitral shaped heait 
We believe that the last attack of rheumatic fever, in 1936, damaged the mitial valves 

Case 4 The fourth patient was a woman aged 41, 5 ft 3% in tall, weight 153 
lbs , first seen in 1931 She gave a negative family history, negative history of rheu- 
matic fever, and had no cardiac symptoms The only cardiac finding was a loud 
constant systolic murmur at pulmonic area Vital capacity was noimal, as were ortho- 
diagram and electrocardiogram The orthodiagiam revealed a normal shaped heart 
with a transverse diameter of 1175 centimeteis with a transveise thoracic diameter 
of 24 centimeteis When this patient was examined in 1938 she still had no cardiac 
complaints The vital capacity was still normal and the systolic murmur was the 
same, but on orthodiagram the tiansverse diameter of the heart was definitely in- 
creased by 14 centimeters to 131 centimeters Electi ocardiogram now showed a 
flat Ts and a negative Ts Her blood pressure had remained 130 mm Hg systolic and 
86 mm diastolic We now believe that this patient has developed coionary disease 

It would be reasonable to assume that, even with a rheumatic history, if 
these cases showing systolic murmurs had a valve lesion which would affect 
their heart efficiency to any appieciable degiee, some finding other than the 
heart murmur should be elicited m the period of time covered Beyond the 
cases stated this was not true In one case coronary disease developed, 
and we believe only two cases really had a mitral insufficiency at the time 
of first diagnosis, as the heart in the other case was probably damaged by 
a later attack of rheumatic fever. It is also interesting to note that the 
hearts which later showed cardiac findings other than the systolic murmur 
were followed for a period of six and one- fourth years and showed very 
marked increases in heart size whereas the others did not. It is important 
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to note that of the foui cases leviewed which developed demonstrable heart 
lesions in addition to the murinui only two had a history of rheumatic 
fever, and that these cases which did not develop definite signs of cardiac 
pathologic lesions did not have a histoiy' of iheumatic fever within a period 
of at least thiee yeais pnoi to the fiist examination or thereafter The only 
case in which a diastolic murmur could be heard at the second examination 
was one in which the patient had had a new attack of rheumatic fever two 
years before the last examination 

Conclusion 

We did not tiy to diagnose conditions in organs other than the Ijeart 
by the systolic murmur, but in spite of the fact that these cases of systolic 
murmur were not consecutive, we believe a vast majority of them were 
normal hearts as far as functional capacity is concerned and that “if we find 
m a heart of normal size and rhythm a systolic muimur with absence of any 
sign that would indicate that it is definitely organic in origin and with a 
good functioning organ, then we may conclude that the heart is perfectly 
normal If there be evidence of weakness or other signs of abnormal con- 
ditions present, then the opinion should be based on these other signs and 
not the murmur ” 
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POLLEN IN OIL: A PRELIMINARY REPORT ON A 
SLOWLY ABSORBED MEDIUM FOR 
USE IN HAY FEVER TREATMENT 

By Samuel J Taub, M D , and Eli Rubens, M D , Chicago, Illinois 

Dunbar m 1905, was the first to attempt pollen desensitization apmst 
hav fever He injected horses with crude pollen, then bled the animals and 
used the seium on hay fever patients It is very obvious that this treatment 
was. unsuccessful because of horse serum reactions, and the method soon fell 

”^^°NoonTn 1911, was the first to place desensitization on a scientific basis 
bv preparing an aqueous extract of timothy pollen This work was further 
elablirated by FreLan, Koessler, Scheppegrell and Clowes Glycero-sahne 
extracts are still claimed to be the most stable, but when used m 50 per cent 
concentration of glycerine and injections of 3 per cent pollen are given 
patients, they are very irritating and painful This has been a serious draw- 

Kark to its use in 3 per cent concentration 

Extracts of pollen m 5 per cent glucose have overcome this objectiona e 
feature but like all aqueous extracts the greatest obstacle is the rapidity ot 
absorption with its consequent local and general reactions Spam and Sa 
mis, m 1935, used ultrafiltered extracts and reported more successful de 

siti 2 gwn studied the effect of alum precipitated pollen 

on guinea pigs He felt that the addition of alum might slow down 
sorption and allow for the use of higher concentrations of pollen 
Caulfield, Brown and Waters added alum as an adjuvant 
.ruinea pigs to ragweed pollen They were successful and leported that 
sensitization was produced more readily by this method 

Keeney, Pierce and Gay wei e the first ^ ^ g„at ad- 

epinephrine was suspended in sterile peanut oil This has Deei 
vance m the treatment of asthma because of the slow absorp 
quent sustained action of the epinephrine 

For a number of years poison ivy and oak extracts ^ 

both prophylactically and therapeutically with excellent resu Y 

of these attempts to use oil a°mixtme “o^^^ 

T T ) that if pollen could be prepared in oil such a mixture 

great advantage in the treatment of pollinosis 

lor .lie Sloih o. Allergy m CUidnml 

June 2, 1941 ) „_,,_a„,,oii ol this mixture was undertaken with the assistance of Dr S 

,.ew“rk"rr Sir of MieHael Rmse Hospiml 
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It IS geneially known that many patients will have both seveie local and 
constitutional reactions from the usual aqueous pollen mixtures The large 
number of injections required both preseasonally and perennially often are 
objectionable to many patients The patient who presents himself for treat- 
ment during the pollen season has always been a pioblem The rapid 
metliod of desensitization witli the resulting rapid absoi'ption occurring 
with aqueous solutions has been a source of severe reactions and a serious 
drawback to that method of therapy 

Technic of Extraction of Pollen in Oil 

An aqueous 3 per cent pollen extract solution was frozen in a carbon 
dioxide, carbon tetrachloride mixture and evaporated to dryness in vacuo 
The residue was then redissolved in sterile sesame oil As the solubility of 
the residue is slight, it is necessary to leave it in contact with the sesame oil 
at room temperature for six days Aerobic and anaerobic cultures of the 
sesame oil-pollen extract mixture showed no bactenologic growth after seven 
days’ incubation at 37° C 

There have been no reports of sensitization to sesame oil Sensitization 
to peanut oil and poppy seed oil have been frequently reported Sesame oil 
can be easily sterilized in an autoclave for 15 minutes at 15 pounds of pres- 
sure It has a low specific gravity and runs easily through a 27 gauge 
needle 

Intradermal tests weie made on 200 rag^veed sensitive patients and de- 
layed positive reactions resulted in all of them Reactions consisted of 
erj^hema and itching coming on 30 minutes after the intradermal test 
Small pseudopods were present in some patients Control tests with sesame 
oil were negative By this method it was possible to produce a 20 per cent 
pollen mixture, and intradermal tests made with this concentration merely 
resulted in a larger area of erythema and more marked itching coming on 
about 30 minutes after the test In a few patients itching persisted for 24 
hours following the test but the erythema persisted for one hour Furtlier 
observation revealed that, after a quiescent period of one week, tliere is a 
reappearance of the reaction consisting of a raised red papule witli itching, 
again indicating the slowness of absorption No constitutional or marked 
local reactions occurred witli tlie 20 per cent pollen in oil mixture in any 
patient Dry pollen is suspended witli difficulty in any oil, however, after 
lyophilizatioii the active principle is not altered in any way and is more easily 
suspended in oil It can be kept at room temperature witliout deterioration 

Conclusions 

1 The active principle is present in these oil extracts as evidenced by the 
local reactions produced in sensitive individuals 

2 A slower rate of absorption is demonstrated, with less likelihood of 
severe local and systemic reactions 
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3 Higher concentrations of pollen extiact aie possible with pollen in oil 
and, therefore, patients can be given a single large dose with no danger of 
constitutional reactions 

4 These extracts do not deterioiate at room temperatuie and need not be 
refrigerated 

5 We are repoi ting this preliminary work because we feel that pollen in 
oil has such tremendous possibilities, not heretofoi e obtainable with aqueous 
extracts 

A report on its use in patients with hay fever symptoms will be made at a 
later date 

Note Since this article was written in June 1941, the lyophilized pollen and the 
sesame oil have been homogenized rather rapidly by the use of an electric homogenizer 
The active extract does not separate out, on standing m this oil mixture, and a perfect 
homogenized mixture results 
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SOME PHYSIOLOGICAL OBSERVATIONS ON THE 
CIRCULATION DURING RECOVERY FROM 
VITAMIN Bx DEFICIENCY 

By Reno R Porter, M D , and Roger S Downs, M D , 

Boston^ Massachusetts 

Observations on the cardiovascular disturbances accompanying vita- 
min Bi deficiency in man have accumulated rapidly during the past decade 
Aalsmeer and Wenckebach^ and Keefer’’ described the cardiac form of 
beriberi occurring m the Orient Scott and Herrmann found similar cases 
of cardiac failure among the nee cultivators of Louisiana who developed the 
“maladie des jambes” each autumn when the diet consisted of polished rice 
and bacon grease 

Minot, Strauss and Cobb ” recognized the importance of nutritional defi- 
ciency and especially deficiency of vitamin Bj in the etiology of “alcoholic" 
polyneuritis and compared this condition to beriberi A few years later 
Weiss and Wilkins reported a number of cases of cardiac failure associ- 
ated with nutritional deficiency, described the syndrome, and called attention 
to its relative prevalence in the western countries among those addicted to 
alcohol Since then, there have been numerous reports, some on isolated 
cases, others on series of cases, all of which have been comprehensively 
reviewed by Weiss m a recent article In this he sums up the evidence in 
favor of a causative relation between thiamin deficiency and the cardiovas- 
cular dysfunction of berberi 

Of the total number of contributions to this subject during the past 12 
years, only a small fraction have been concerned with this syndrome from 
the standpoint of ciiculatory dynamics Studies made by Weiss and Wil- 
kins demonstrated that in heart failure from beriberi the circulation time 
is decreased, an observation which points to an increase in the velocity of 
blood flow, and that the arteriovenous oxygen difference, as measured by 
blood samples taken simultaneously from femoral artery and vein, is dimin- 
ished, which suggests an increase in the volume of flow The venous pres- 
sure was elevated in some of their patients Weiss and Wilkins concluded 
from these and other studies that the circulatory disturbance accompanying 
beriberi is caused in the main by a combination of arteriolar dilatation and 
myocaidial failure 

Prior to the work of these authors, Hayasaka and Inawashiro® made 
studies on the minute volume of patients with beriberi using the original 
ethyl iodide method of Henderson and Haggard ® In the light of Starr and 
Gamble’s later work, their figures are probably too high, but they may be 

* Received for publication January IS, 1942 
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relatively significant, and the conclusion that the cardiac output in beriberi 
IS increased is strongly suggested by the figures they present These in- 
vestigators also believed that relaxation of the peripheial vessels was the 
chief cause of the inci eased minute volume These physiological observa- 
tions of Hayasaka and Inawashiro and of Weiss and Wilkins indicate that 
circulatory failure m beriberi is somewhat different m mechanics from that 
caused by the more common etiologic factors such as hypertension, rheu- 
matic valvular disease and coronary arteiy disease Moreover, the disoi- 
dered functions leading to congestive heart failure in beriberi are more nearly 
reversible than those usually present m other forms of heart disease 

The present paper reports further measurements of the circulation in 
vitamin Bi deficiency It is based on observations of two patients with such 
deficiency, carried out during their recovery from congestive cardiac fail- 
uie The observations include repeated determinations of the cardiac out- 
put, aitenal and venous pressures, circulation time, and oxygen consump- 
tion In one patient several determinations of the blood volume were made 
All determinations were made under standard basal conditions Oxygen 
consumption was measured with the Tissot spirometer The cardiac out- 
put was calculated by means of the acetylene method of Grollman® using 
the three sample procedure suggested by Gr oilman, Friedman, Clark and 
Harrison^ The venous pressure was measured by the direct method of 
Lyons, Kennedy and Burwell® The circulation time was determined by 
the “Decholin” method of Wintermtz et al “ The blood volume was meas- 
ured by the method of Gibson and Evans “ 

On one patient (J L ) venous pressure, circulation time and vital ca- 
pacity measurements were made on the day of admission before any specific 
theiapy had been staited Thiamin was first given that evening, and on 
the following morning the blood volume and oxygen consumption were 
determined On the second day after therapy was started the first cardiac 
output determination was carried out On the other patient (R J ) thia- 
min was started the day before admission and was continued without inter- 
ruption until recovery was piactically complete The initial venous pres- 
sure reading was taken on the second hospital day, and the vital capacity 
and circulation time were measured on the following day On the fifth hos- 
pital day the fiist cardiac output was determined 

It should be emphasized that these studies m no way lepresent the com- 
plete picture of the circulatory changes in B, deficiency Because of tech- 
nfcal difficulties and the serious condition of the patients, it was not possible 
to carry out all of the observations until after Bi therapy had been instituted 
Moreo\er, recent animal experiments indicate that vitamin B, deficiency is 
a relatne state an actue animal may be in deficiency on a given vitamin 
intake whereas at rest with the same intake, adequate vitamin Bi may be 
present to satisfy the demands Plencc although no additional vitamin has 
been given, the animal may no longer be deficient, in fact may be in a state 
of repair Both these patients had been at rest in bed for several da\s pre- 
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ceding our studies For this reason, it is impossible to judge the exact state 
of deficiency in these two patients at the time the studies were instituted 
However, we believe that our observations are of interest m throwing some 
light on the problem of Bi deficiency and present them here with the reser- 
vations mentioned above 


Case Reports 

Case 1 J L , a 32-year-old unemployed married male, was admitted to the Petei 
Bent Brigham Hospital on June 6, 1940, with the complaint of puffiness of the face 
and swelling of tlie ankles For many years the patient had indulged in week-end 
sprees During the past year the alcoholic intake had gradually increased up to two 
or tliree pints of wine and a quart of ale daily When financial straits prevented the 
purchase of tliese beverages, rubbing alcohol and othei cheap substitutes were used 
About six months before admission he began to feel “rum sick” m the morning His 
appetite became poor, and frequently he ate but one meal a day Three or four months 
prior to entry it was noticed by the patient and others that his face looked puffy, and 
a month oi so later he first noticed swelling of his legs At the same time he ex- 
perienced tenderness in the calves of his legs and the soles of his feet on walking 
One month befoie admission he noticed shortness of breath on walking several blocks 
Two weeks befoie entry he developed red scaling lesions on the dorsal surface of 
both hands At this time his face and eyes were very puffy, there was marked in- 
crease in ankle edema, and he was unable to walk across the street because of dyspnea 

His only illness in the past had been one attack of what was said to be rheu- 
matic fever at the age of 10 

Physical examination at the time of admission revealed an iriitable, confused, 
puffy-faced male with strong alcoholic odor on the bieath The rectal temperature 
was 98® F , the pulse was 120, and the respirations were 24 The skin was warm 
and moist Over the dorsal surfaces of both hands were erythematous, pigmented 
scaly lesions and similar lesions were present m the suprapubic region extending 
almost to the umbilicus The pupils were dilated and reacted sluggishly to light The 
tongue was large and tliick but not abnoimally red or smooth There was no cyano- 
sis and no distention of the neck veins The cardiac dullness was enlarged to per- 
cussion and measured 11 cm to the left of the midsternal line in the fifth interspace 
and 3 cm to the right in the fourth interspace The rhythm was regular The heart 
sounds had a tic-tac quality, and at the apex a short, blowing murmur was present 
late in systole The blood pressure measured 128 mm of mercury systolic and 84 mm 
of mercury diastolic The lungs were clear of rales The liver was felt 4 cm below 
the right costal margin m tlie midclavicular line Edema of the ankles, legs and 
sacrum was present The positive findings on neurological examination included in- 
creased deep reflexes, marked sensitivity of the soles of the feet, tenderness of the 
calf muscles and coarse tremor of tongue, hands and feet There were no delusional 
trends or hallucinations at the tune of admission 

At tlie time of admission the red blood cells numbered 3,520,000, tlie iihite blood 
cells 7,800 The hemoglobin was 78 per cent by the Sahli method The urine had a 
specific gravity' of 1008, it contained no albumin or abnormal sediment Wasser- 
mann and Hinton reactions of the blood serum were negative The blood non- 
protem nitrogen, sugar and icterus index weie normal The serum ilbumin and 
globulin 111 grams per 100 cc were 40 and 2 8 respectnely The serum ascorbic 
acid was 0 1 mg per 100 c c (The norma! range in this laboratory is from 0 4 to 
1 5 mg per 100 c c ) A roentgenogram of the chest on the day following admission 
was interpreted as showing enlargement of tlie heart, chiefly to the left, and a marked 
increase m the lung markings Fluoroscopy showed a heart beat of good amplitude 
Electrocardiogram showed normal complexes and left ventricular preponderance 
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Therapy with thiamm chloride and nicotinic acid was staited about 24 hours 
after admission Recovery from the state of obvious congestive heart failure present 
on admission took place rapidly On the fourth day of hospital stay the pitting edema 
of the legs and ankles had disappeared, although some puffiness about the eyes per- 
sisted At this time the systolic murmur had also disappeared The leg tenderness, 
unsteadiness of gait and tremor improved more slowly, but the patient was able to be 
up in a chair on tlie nintli day in the hospital At tins time the lesions of the hand 
had entirely cleared up His weight decreased from 67 kg on admission to 57 kg 
three weeks later on the day before discharge, and duiing this time his appetite and 
food intake increased greatly Associated with the loss of weight there was a pro- 
gressive rise in the red blood cell count and hemoglobin content toward normal 
values Serial roentgenogiams of the heart demonstrated a progressive decrease 
m size first apparent on the fifth day in the hospital Normal dimensions were at- 
tained on the eleventh hospital day Three weeks after admission the patient was 
discharged essentially well The diagfnoses were beriberi, beriberi heart with 
cardiac insufficiency, alcohol addiction, delirium tremens, and pellagia 

The patient was readmitted to the hospital on October 4, 1940, complaining of 
burning of his feet and slight tenderness of his calves of two weeks' duration He 
stated that, since discharge, he had continued to take two to five pints of wine and 
some beer and ale daily He had eaten very little food and for the past five weeks 
had discontinued the Brewer’s yeast tablets prescribed on his discharge His symp- 
toms gradually became so severe that he was unable to walk so he returned to the 
hospital Examination revealed marked tremors of his hands, hypeiesthesia of his 
feet, and paresthesia of his soles His blood pressure was 170 mm Hg systolic and 
120 mm diastolic There were no evidences of cardiac dysfunction on tins admission 
He was treated with thiamin chloride 10 mg four times daily. Brewer’s yeast 5 gm 
daily His symptoms disappeared and he left the hospital against advice on October 
19, 1940 The diagnoses were alcohol addiction and polyneuritis 

Case 2 R J , a 23-year-old taxi driver, was admitted to the hospital on March 
2, 1939, with the complaint of inability to use his legs, of five days' duration For the 
past SIX years he had consumed about one-half pint of whiskey a day and durmg 
the past three months had inci eased tins to one pint a day This increase in con- 
sumption was apparently related to economic difficulties and personal maladjustment 
He had noted a gradual disappearance of his appetite and for the past two months 
had subsisted on one cup of coffee and one to two sandwiches a day During the 
tiiree weeks just preceding admission he had had anorexia and he had vomited daily 
for two weeks He began to notice progressive lameness in his legs and swelling of 
his feet There was also some numbness and tingling in the fingers of his left hand 
in addition to generalized weakness Five days before admission, he became much 
more irritable, “jumpy,” and nervous His condition became so alarming that he 
was taken to the Psychopathic Hospital where he had an attack of delirium tremens 
witli typical tremors, overactivity, hallucinations and disorientation 

At that time he was found to have cardiac enlargement, edema, absent knee and 
ankle jerks, tenderness in the muscles of the arms and legs, great weakness of the 
arms and legs with coarse tremors and nearly complete paralysis from the waist down 
With sedation and nursing care, he became nient.illy clear on the following day, but 
remained m the institution, where he was gi\en a high vitamin diet, Brewer's yeast 
(8 gm 1 1 d ) and, on March 1, 1000 units of thiamin chloride subcutaneously and 
300 units by mouth- He continued to be mentally clear, but his other disabilities per- 
sisted After four days he w'as transferred to the Peter Bent Brigham Hospital on 
March 2, 1939, for further therapy. 

Physical examination on admission revealed a very hyperactive, irritable, nervous 
young man complaining bitterly of pains in his legs His temperature was 97 2“ F , 
and respirations were 24 Pulse was 104, and blood pressure was 124 mm Hg systolic 
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and 62 mm diastolic The skin was flushed, warm, and moist The heart was mod- 
erately enlarged to percussion, and the heart sounds were loud with a suggestion of 
embryocardia A high-pitched blowing systolic murmur and a systolic gallop rhythm 
were heard at die apex A soft systolic murmur was heard over the aortic area The 
pulse was fast and felt full and bounding Moderate venous distention was visible in 
the neck The lungs were clear The livei was enlarged to percussion and somewhat 
tender There was moderate pitting edema of the calves and marked pitting edema 
of both ankles There was marked weakness and incoordination of all muscles of the 
legs without any obvious atrophy and no specific muscle paralysis All the muscles 
of tlie thighs and calves were exquisitely tender to palpation, and there was marked 
tenderness along the peripheral nerves, especially the sciatic nerve Motion in all 
joints was limited by extreme muscle sensitivity and weakness There was numbness 
and partial objective anesthesia to light touch of the left forearm, the palm of the 
left hand, and the fingers 

Laboratory data on admission weie erythiocytes, 3,740,000, hemoglobin, 72 per 
cent, leukocytes, 7,300 (with normal differential distribution), Hinton and Wasser- 
mann reactions were negative The urine showed no significant abnormalities 
Phenolsulphonphthalem excretion was 66 per cent in two hours The non-protein 
nitrogen of tlie blood was 57 mg per 100 c c , the total protein 5 7 gm per 100 c c , 
tlie albumin 2 9 and tlie globulin 2 8 A seven-foot film of the chest showed moderate 
cardiac enlargement, both to the right and left, with a rather straight left border 
There was fairly marked pulmonary congestion around the hila and in the right base 
The electrocardiogram showed normal curves 

The patient was placed on a high calonc, high vitamin diet with thiamin chloride, 
12 mg subcutaneously daily and Harris yeast tablets, 4 gm 1 1 d Under this therapy, 
tliere was rapid and dramatic improvement in the patient’s condition He ran a 
moderate temperature elevation (101® F ) for several days By the third hospital day 
he was practically free from pain and was able to move his legs without hurting him- 
self Several days later no murmurs or gallop rhythm were audible over the heart, 
and by the tenth hospital day all edema had disappeared, and the patient was quite com- 
fortable and able to sit up for short periods during the day Erythrocytes and hemo- 
globin lose to normal values, and the non-protein nitrogen level returned to normal 
Subsequent films of the chest revealed progressive decrease in the size of the heart 
and clearing of the lung fields By the eleventh day of hospitalization, the heart was 
normal in size to roentgen-ray examination Electrocardiograms continued to be 
normal except for some increase in the size of the T-waves His improvement con- 
tinued, and he was allowed increasing periods of walking, first with assistance and 
then alone On his discharge March 30, 1939, 28 days after admission, the patient 
was able to walk fairly well, but exhibited considerable atrophy of the intrinsic 
muscles of tlie hands and foreaims with moderate generalized atrophy of the muscles 
of the legfs He still had a moderate tachycardia During the period of hospitalization 
his weight decreased from 71 6 kg to 58 6 kg Most of this weight loss occurred 
during the first two weeks and could be explained for the most part by loss of 
edema fluid 

The patient was readmitted to tlie hospIt^ll on April 23, 1939, for observation He 
had continued on Brewer’s yeast daily and Hairis yeast tablets 1 gm 1 1 d plus three 
teaspoonfuls of cod liver oil daily He showed considerable improvement, was able 
to w'alk upstairs easily, and had noted a gradual disappearance of his limp He had 
gained weight and felt well 

Physical examination revealed a fairly well nourished, calm individual The 
skin was diY and cool The heart and lungs were normal The blood pressure was 
115 mm Hg systolic and 60 mm diastolic, and the pulse rate varied between 100 and 
110 The liver was somewhat increased in size to percussion, but was not tender 
There was slight weakness of the legs There was moderate tenderness to palpation in 
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the calf muscles Routine laboratory studies were not remarkable The patient was 
discharged on April 24, 1939, with instructions to continue his medication The diag- 
noses were acute alcoholic hallucinosis, beriberi (alcoholism), beriberi heart with 
cardiac insufficiency and neuritis due to beriberi 

The measurements of the circulation in these two patients are set forth m tables 
1 and 2, and graphically represented in figure 1 
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Discussion 

It IS evident that both patients at the time of admission had frank con- 
gestive heart failure This is concluded from the combination of elevated 
venous pressure, dependent pitting edema, reduction m the vital capacity, and 
loentgen-ray evidence of cardiac dilatation and pulmonaiy congestion In 
neither case could the extensive edema be attiibuted to hypoproteinemia al- 
though in one the albumin was moderately reduced The signs m each 
pointed to failure of both the light and the left ventiicle, though predomi- 
nantly the formei 

Our observations bear out those of others that during congestive heart 
failure associated with vitamin B deficiency there may be an increased car- 
diac output, a low arteiiovenous oxygen difference, an elevated venous pres- 
sure, and a shoitened circulation time During recovery there is a change 
toward normal of these measurable circulatory phenomena, viz , a decline 
in cardiac output, an increase in the arteriovenous oxygen difference, a fall 
in venous pressuie and a prolongation of the circulation time In addition, 
in one patient (Case 1), it was shown that dm mg failure there was a marked 
increase in the plasma and total blood volume, both of which returned to 
normal during recovery We also found in both patients an initially high 
oxygen consumption which likewise gradually leturned to normal under 
observation It may be argued that this high oxygen consumption ac- 
counted for the high cardiac output values, but the fact that the arterio- 
venous difference was abnormally low indicates that the cardiac output was 
increased out of proportion to the metabolic needs of the body Roentgen- 
rays of the heart shadow in both cases showed the dimensions considerably 
increased beyond normal before therapy Beginning a few days after the 
start of therapy there was a progressive decrease in the size of the heart 
shadows which gradually returned to normal limits within two weeks (fig- 
ures 2 and 3) The electrocardiograms in both patients revealed essentially 
normal complexes at the beginning of observation and no definite change 
following theiapy 

Although the initial value for the caidiac output was well above the avei- 
age normal in patient 1 and m patient 2 was about twice the upper limit of 
normal, our data do not permit us to state with certainty that the cardiac 
output in either patient ^\as above normal dm mg the interval between ad- 
mission and the time of our first observations It would be of interest to 
have data on the caidiac output during this period because from the obser- 
vations that we have at hand ue aie unable to say how much, if am, our 
initial measmements \\eie modified bj the short period of tieatment pre- 
ceding them Other investigators ha\e suggested from direct measurements 
of the caidiac output and indirect observations (accelerated circulation 
time, hot flushed skin and bounding pulse") that congestne failure occurring 
in vitamin deficiency is associated with a cardiac output that is abo\e 
normal It was likew ise observed in our patients that the circulation time 
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was shoiter during failuie and that as recovery took place the circulation 
time became prolonged It is probable, then, that the initial deteiminations 
of the cardiac output m our patients represent the approximate levels pres- 
ent before therapy was begun, but it must be admitted that these values may 
have been elevated to some extent by a further increase immediately follow- 
ing tlie start of therapy 

It IS probable that recovery from heart failure due to Bi deficiency is 
brought about by a combination of decreasing cardiac load and a more effi- 
cient myocardium The elevation of systolic and diastolic blood pressure, 
the decrease in pulse pressure, and the slowing of the circulation which were 
observed after therapy was started are evidences that an increase in arterio- 
lar tone took place during recovery Weiss and Wilkins " postulated that 
“arteriolar constriction following Bi therapy must also react, m turn, cen- 
trally on the lieait m the same beneficial manner as the closing of an ar- 
teriovenous aneurysm ” Theoretically this change may bring about a de- 
crease in the minute volume of blood returning to the right heart and hence 
would reduce one major factor in the amount of work required of the heart 
Actually, such a decrease was observed At the same time it is suggested 
by animal experiments and pathological material that thiamin defi- 

ciency may directly affect the myocardium, resulting in less efficient func- 
tion and even failure at levels of work ordinarily handled with ease Thus, 
it is probable that the administration of thiamin m our patients acted directly 
on the heart and that the action is to some extent responsible for the disap- 
pearance of the phenomena of congestive failure 

The finding of an initially elevated oxygen consumption which gradu- 
ally returned to normal levels is subject to two interpretations One is that 
the oxygen consumption is elevated in vitamin Bi deficiency, and that our 
observations represent a gradual return to normal under therapy The sec- 
ond is that, during deficiency, oxygen consumption is at a low noimal level 
or below and that immediately following therapy there is a sudden and 
maiked increase in this function and that our initial figures were determined 
at the peak of this rise The only study of this function in human beings “ 
shows higher values during deficiency than after therapy and hence favois 
the former hypothesis However, in one of our patients (Case 1), on two 
occasions there w'as a definite rise in oxygen consumption after the institu- 
tion of therapy, reaching a peak on the thud and sixth days of therapy In 
the other patient, raeasuiements of the oxygen consumption weie not made 
until after the fourth day of treatment and this may account for the failure 
to observe the initial rise In addition, cxpennienlal work on isolated tis- 
sues^® reveals a diminished oxygen uptake in deficiency and an increased 
metabolism on the addition of thiamm, and studies on the pigeon “ and 
other animals show that oxygen consumption is decreased below nornial 
during vitamin B, deficiency These findings would tend to substantiate 
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the second hypothesis of compensatoiy inciease in oxygen consumption fol- 
lowing therapy It is apparent that this problem needs further investiga- 
tion befoie a definite conclusion can be reached 

Summary and Conclusions 

Observations i elated to certain circulatory functions were made on two 
patients recovering fiom cardiac failure associated with vitamin Bi defi- 
ciency These observations showed increased cardiac output (with both a 
decreased ai teriovenous oxygen difference and an increased oxygen con- 
sumption), elevated venous pressure, accelerated speed of circulation and, 
in the one patient in whom the determination was made, increased blood vol- 
ume These altered circulatory functions were observed to return to normal 
during the recovery period 

These observations are in accord with opinions expressed by others that 
the cardiac output is increased during congestive failure associated with 
vitamin Bi deficiency The observations suggest, furthermore, that one 
important factor leading to recovery from this type of cardiac failure is con- 
traction of an abnormally dilated peripheral vascular bed 
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TULAREMIA 

A REPORT OF THREE FATAL CASES WITH AUTOPSIES 
f 

By H B Thomas, MD, FACP, Yo\k, Pennsylvania 

The purpose of this report is to submit clinical and pathologic studies 
* of three fatal cases of ulcero-glandular tularemia, two of them being of the 
rapidly fatal primary septicemic variety and the third of longer duration 

The first fatal case with autopsy was reported in 1924 by Verbrycke ^ , 
and since then about 60 additional autopsy studies have been published" 
Duplications m the literature make it difficult to state the exact number of 
necropsy cases 


Clinical Picture 

The incubation period varies from a few hours to 13 days, but it is 
usually from two to five days In the cases reported below the primary sore 
or constitutional symptoms appeared within five days In 90 per cent of 
the cases a primary lesion develops at the site of inoculation as a small 
papule which rapidly enlarges and ulcerates leaving a punched-out ulcer with 
a necrotic floor There is usually a primary bacteremia which persists for 
seven to 10 days and results in the formation of focal necroses in the lung, 
liver, spleen and lymph nodes Regional lymph node involvement results 
from the direct extension of the organisms along the deep lymph channels, 
resulting in enlargement of these nodes in 90 per cent of the cases Occa- 
sionally, as in two of our series, this primary bacteremia is a septicemia 
from the onset in an individual who has little or no natural resistance, re- 
sulting in death within 14 days 

This primary bacteremia usually disappears as antibodies are developed 
Likewise, the areas of necrosis in the lungs, liver, etc , heal with scar for- 
mation as resistance appears As most deaths occur at a later stage and 
on the basis of considerable cultural and necropsy evidence, Foshay, Francis, 
and other leading students of the disease have postulated that there is a sec- 
ond blood stream invasion in the majority of the fatal cases This septi- 
cemia arises from any one of the pieviously established areas of necrosis 
by ulceration into a blood vessel or by direct invasion from the lymph tissue 
to the blood stream This septicemia results in the production of countless 
aieas of necrosis which may appear in any organ, but chiefly in the liver, 
spleen, lungs, and lymph nodes 

The onset is frequently abrupt with chills, fever, sweats, headache, ma- 
laise, and various gastrointestinal symptoms Great prostration 'is the rule 
The primary lesion with regional adenopathy is piesent at the onset or ap- 

* Received for publication December 22, 1941 
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pears in 24 to 48 hours Tins lesion is most often found on the fingers or 
hand but may appear on any part of the body coming m contact with the 
invading Bacterium tiilarense Visible lymphangitic streaks appear only 
when there has been secondary infection of the primary lesion Fever is 
always present and averages 102° to 104° F ; its duration in uncomplicated 
cases IS from two to four weeks When complicated by pneumonia or sup- 
purating buboes it may last several months Cough is an early and tran- 



FiCi 1 Clinical chart o£ Case 1 Note the leukocytosis and evidence of severe infection 

Duration of illness 10 days 


sient Symptom and disappears by the second week Clinical sigiib of pul- 
monary lesions occur in at least 18 per cent of the cases and about an equal 
number develop pleural effusions Pulmonary signs may be present at the 
onset of the disease, but more fiequciitly they appear after the initial symp- 
toms The physical signs are \ariable; they appear and disappear from 
day to da} unless the process has become massive Csually both lungs are 
affected but the signs are, as a rule, more marked on one side than on the 
other At first the signs may be those of capillar} bronchitis with the pres- 
ence of fine crepitant riiles and the absence of definite areas of dullness As 
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the lesions progress, patches of impaired resonance with coarser rales will 
be found As the process coalesces, actual dullness with tubular breath 
sounds IS noted These changes, as portrayed, are extremely variable 
The course may be fulminating and teiminate fatally in a few days or pio- 
gress slowly over a period of weeks If recovery occurs, the signs cleai 
very slowly, persisting foi a long time aftei constitutional symptoms have 
disappeared 



Fig 2 Clinical cliart of Case 2 Note the absence of leukocytosis 


Pleural effusion may occur at tlie onset, but more frequently appears 
during the course of the infection The effusion may or may not be asso- 
ciated with intrapulmonary involvement The fluid is exudative in char- 
acter with lymphocytes predominating m the cell count The Bacterium 
tularense has rarely been demonstrated in the fluid, but it may cause ag- 
glutination of the organism in high dilutions With pleural fluid occurring 
alone at the onset of the disease the difficulties in differentiating this dis- 
ease from tuberculosis are obvious 
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Besides capillary bronchitis, bronchopneumonia, and lobar pneumonia, 
the process may present the signs of lung abscess For a period of a week 
or more there may be a single area of moderately impaired resonance with 



Fig 3 Roentgenogram oi chest of Case 3, showing inilmonic consolidation 

m upper right lobe 


harsh or definittl} tubular breath sounds, and roentgenograms may present 
the typical picture or a solitary abscess Tins lesion may progress to cavity 
torniaiion or slowly regress If the disease progi eases slowly throughout 
both lungs the signs nia> be those* of multiple cavitation 



tularemia 553 

Recovei-y occurs in appioximately 94 pei cent of the cases but the conva- 
lescence IS often prolonged over a peuod of months even in the absence of 
complications 










necrosic Thie ic I deinons^ting tlie margm of an area of coagulatnc 

three-fiftii'! of tin. iHncf stage m which tlie nuclei in the necrotic area co\cring tlie right 
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tion There is, however, a small peiceiitage of individuals who cannot 
develop this protection and therefore succumb to tularemia within a fort- 
night 01 less, as is characteristic of the disease in rodents In this group 
the primary bacteremia is maintained as a septicemia until the victim dies 
A patient with a primal y septicemia has the usual incubation period but 
with the onset of clinical symptoms becomes desperately ill with great ra- 
pidity There are repeated drencliing and debilitating sweats following the 
sharp chills The fever curve presents either marked fluctuations or main- 
tains a high level The patient is prostrated, and there is severe malaise 
Usually there is marked t}mpanites, slight jaundice, slight splenomegaly and 
hepatomegaly Cyanosis and a slight cough herald the approach of pul- 
monary involvement which frequently progresses to bronchopneumonia 
Delirium occurs early, and the patient lapidly pi ogresses to coma and death 
Other findings that occasionally occur are diarrhea, renal changes of hemoi- 
rhagic nephritis, and inflammation of the peritoneum, pleura, and peri- 
cardium 

The diagnosis of tularemia is established by cultuie of the piimary le- 
sion, blood cultuie, agglutination studies and by skin tests, however, at 
times it IS exceedingly difficult to demonstrate the presence of the causative 
organism, particularly in the rapidly fatal cases Culture of the primary 
lesion IS unsatisfactory at tunes because of partial healing or secondary in- 
vasion of contaminating organisms which obscuie the Bacterium tularetise 
This organism grows sloAvly, frequently requiring four days for recogni- 
tion This factoi adds to the difficulty of making the diagnosis by means 
of blood cultures because in the seveie septicemias the patient may die be- 
fore growth appears Agglutination tests do not become positive before 
the second week and frequently much later The chief advantage of the 
agglutination test is that it becomes positive m 100 per cent of cases and 
persists for many years after recovery A titer of at least 1 80 is neces- 
sary for diagnosis unless there has been a previous negative agglutination 
Cross agglutination with Brucella abortus and Bacillus proteus OX-19 may 
cause, some difficulty in rare instances Huddleson’s phagocytic test is of 
value m those instances in which this cioss agglutination with the Brucella 
group occurs Foshay® has described antigen and antiserum skin tests 
The formei is ideal fiom a diagnostic standpoint and is now commeicially 
available The antiserum test is claimed to have the same high accuracy 
as the antigen test ( 100 per cent positive before agglutinins appear) but this 
point IS disputed by Friedewald and Hunt ■* 

Pathologic Studies 

The internal oigans most trequently and severely aftected by the invasion 
are the lymph nodes, lungs, liver and spleen 

The structure of the mvohed Ijmph nodes vanes with the stage of the 
disease Hyperemia, edema, reticuloendothelial hjqierplasia and aggrega- 



666 H B THOMAS 

tions of lymphocytes, plasma cells and macrophages in the sinuses lead to a 
loss of distinction between sinuses and medullary cords in the earlier stages 
Here, too, areas of coagulative necrosis and karyorrhexis, beginning in the 
cellular aggregates within the sinuses, extend to constitute grossly apparent 
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areas of caseation Vascular thrombosis, aieas of hemorrhage, fibrin and 
polymorphonuclear leukocytic exudation (this infrequently) may be found 
Progression of the disease is accompanied by encapsulation of the areas of 
necrosis by epithelioid cells, often in pahsade-like arrangement, with lym- 
phocytes and various histiocytes peripherally, and in this cellular periphery 
one or more multinucleated cells may be found, often with a mural distri- 
bution of nuclei Replacement of the epithelioid cells by fibroblasts, which 
proceed to foim a fibrous wall about the areas of caseous necrosis, marks 
the later stages 

Pulmonic lesions are present in over 90 per cent of the fatal cases, with 
involvement of one or more lobes Although occasionally of lobai distri- 
bution, they are usually focal or confluent Two general types of lesions 
are described pneumonic and localized caseous necrosis However, areas 
of necrosis can be found within pneumonic areas, and it is possible that all 
tularemic pulmonic lesions have a common pathogenesis, that all areas of 
localized necrosis develop as a progressive coagulative necrosis of mtra-alveo- 
lar exudate and alveolai septa This exudate is chiefly of monocytes, lym- 
phocytes, histiocytes and plasma cells, polymorphonuclear leukocytes pre- 
dominating only 111 instances of secondary infection with pyogenic organisms 
Liquefaction of the necrotic debris may occur, leading to cavity formation 
Hyperemia, edema, interstitial mflammatoiy infiltration, bronchiolitis, pro- 
liferative and throraboangiitic vascular lesions are variable features In- 
terstitial, serous, fibrinous and proliferative pleuritis, alone or m combina- 
tion, may occur 

The liver is generally somewhat enlarged, the average m oui three cases 
being 1,950 grams There is notlung remarkable m the gross appearance 
except the piesence of multiple focal lesions that aveiage 1 to 3 cm m diam- 
eter These spots are gray or yellowish in color and are less numerous in 
the liver than m the spleen These lesions consist of coagulation necrosis 
of parenchyma with invasion of histiocytes, lymphocjtes and occasional 
polynuclear leukocytes In the remaining parenchyma there is evidence of 
toxic degenerative alteration 

The spleen is usually congested m cases dying dm mg the first month, 
afterwards the enlargement is not found as frequently !Many foci not 
unlike those found m the liver are common in the early fatal cases These 
foci tend to disappear after the first month m patients that live longer 
Clumps of cells are nunieious m the pulp, consisting of lymphocytes, plasma 
cells and polynuclear leukocytes The caseous foci resemble those found 
m the hvei Reticuloendothelial hjqierplasia is found m at least one third 
of the cases The follicles are geneially small and hypoplastic 

C\SE Reports 

Cast. 1 G M, a wliite male aged 43, i\as admitted to the ^ork IIospiul on 
No\ ember 17, 1938, with a temperature of 104“ F Fne dajs pre\iou5 to admission he 
had shot and cleaned two apparenth healthy rabbits, three da\s latei he had seiere 
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thills ami nausea, inlcni.c hcad.iLhc, drenching sweats and inaiked diarrhea 

lie also noted p.iin in the region of the left thumb On admission the man appeared 
desperate!} ill with high fc\er .ind rapid pulse, but the lespirations were normal 
The liver and spleen weie not enlaiged. The left thumb tip was tender with a 
biawii} appearance Tlicie A\as no Ivmphangitis but there was a nest of tender 
enlarged nodes in the left axilla, no other enlarged nodes were found Blood studies 
were normal except a white cell count of 14,000 of which 58 per cent were segmented 
and 20 per cent ^\ere non-segmented neutiophiles, the remaining cells were lympho- 
cytes Repeated blood cultures lemained negative and agglutination studies were 
normal The patient appealed extremely intoxicated, he had repeated chills and 
sweats and a septic type of fevei He became irrational thiee days after admission 
The lymph nodes in the axilla continued to enlarge and two days before death he 
developed a slight cough with signs of bronchopneumonia whicli was confirmed by 
roentgen study The duiation of his illness was 10 days A few days after deatli 
the last blood cultuie revealed Bacterium tidarense 

Postmortem examination was pei formed by Dr Lewis C Pusch, Pathologist to 
the York Hospital The left axillaiy nodes were enlaiged and contained caseous 
areas The bulky areas of caseous neciotic cellular debus were bordered by histio- 
cytes and lymphocytes Each lung weighed 930 giams and was moist and dark red 
on gross section with a scatteied distribution of giayish-browm areas of consolidation 
tliree to four cm m diameter Microscopically theie were broad caseous masses 
of necrotic cellular debris bordered by alveoli filled with histiocytes and fewer leuko- 
cytes The spleen showed many small mottled caseous foci identical m structure witli 
those of the nodes and lung The liver weighed 1910 gm and showed an occasional 
focus similar in appearance to those desciibed above Smears of the exudate of the 
thumb, nodes and spleen revealed very small gram-negative organisms of bacillary 
and coccoid foims 

Case 2 E E , a w'hite housewife aged 52, was admitted to tlie Yoik Hospital on 
November 13, 1939 On November 1, without using gloves she had cleaned several 
wild rabbits which hei husband had shot and eviscerated When handling the car- 
casses the husband had worn lubber gloves, but the patient had failed to observe 
this precaution Five days latei she noted malaise, slight fever, anorexia and severe 
headache There was a bleb-like lesion on the right thumb which appeared with the 
onset of the disease and persisted throughout the course of the illness The symptoms 
noted above gradually became more marked, and her temperature became septic in 
type Physical examination revealed severe intoxication with a temperature of 103“ F , 
pulse 118, and respirations 26 per minute On the right thumb there was an ulcer 1 S 
cm in diameter with no lymphangitis, but in the light axilla there was a small nest of 
tender lymph nodes Other than some distention of the abdomen and slight enlarge- 
ment of the liver the findings were not remarkable Initial laboratory studies re- 
vealed a small amount of albumin m the urine, mild hypochromic anemia with a 
leukocyte count of 7,600 with a normal diffeiential count Blood Kahn reaction was 
negative, as were all agglutination studies Culture of the ulcer showed Staphylococ- 
cus aureus, and lepeated blood cultures were sterile The patient’s course was 
rapidly downward and she lapsed into a stuporous condition Repeated laboratory 
studies were essentially the same as on admission She was treated with full doses 
of sulfonamides and repeated blood transfusions She died 13 days after the onset 


of symptoms 

Postmortem examination by Dr Pusch showed an enlaiged right axillary lympn 
node 2 cm m diameter, which contained caseous foci The node was markedly 
edematous and hypereraic with but little distinction between sinuses and medullary 
cords The former were filled with lymphocytes, plasma cells, and macrophagic 
wandering cells, some of which contained phagocytized nucleai debris The caseous 
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foci noted grossly consisted of areas of coagulative necrosis with karyorrhexis and 
little peripheral reaction No areas of suppuration and very few polynuclear leuko- 
cytes were seen The pericardial cavity contained about 50 cc of serosanguineous 
fluid, die heart and vessel were normal About 450 cc of serosanguineous fluid 
were found in each pleural cavity The pleural surface was covered with fibrin The 
right lung weighed 590 gm, and die left one 510 gm The bronchial tubes had 
grayish-red mucosae with gray coagulated exudate in the lumina The tracheo- 
bronchial nodes were anthracotic Cut surfaces of the lower lobes were moist, dark 
red and partly atelectatic The upper lobes were moist and grayish-red Several 
sharply circumscribed caseous white foci of irregular contour were found Their 
diameters varied from 2 mm to 2 cm Although scattered throughout both lungs, they 
were seen chiefly in the lower lobes The pulmonary capillaries were engorged with 
blood Many alveoli were filled with plasma The caseous white areas resembled 
those of the lymph node Little or no phagocytized blood pigment was seen The 
smallest and earliest lesions consisted of foci of lymphocytes and wandering cells with 
beginning karyorrhexis The tracheobronchial lymph nodes were characteristic of 
tularemic lymphadenitis About 200 c c of serosanguineous fluid were obtained from 
the peritoneal cavity The gastrointestinal and biliary tracts, pancreas, and adrenal 
glands were not lemarkable grossly, but the latter showed a marked toxic degenerative 
alteration, characterized by cytoplasmic swelling and vacuolation zona fasciculata 
of the cortex The liver weighed 1,950 gm , it was relatively homogeneous except 
for a scattered distribution of small white foci, 1 to 3 mm in diameter These foci 
resembled those in tlie lungs and nodes on histologic examination The hepatic cells 
showed marked cytoplasmic swelling The spleen weighed 690 gm and presented 
scattered small solid white foci, 1 to 5 mm in diametei , otherwise it was unremarkable 
These focal necroses were not unlike those described above The kidneys showed a 
toxic reaction with cjtoplasmic swelling of the tubular epithelium Bacteriology 
Minute coccoid Gram-negative bacilli, in clumps, were present in smears of lesions in 
the axillary node and in the lungs, morphologically characteristic of Bacterium 
tiilarense 

Case 3 CD, white male aged 35, was admitted to the York Hospital on Novem- 
ber 19, 1938 During tlie fiist week in November he hunted rabbits and was successful 
on three different days One week after the last hunting episode he developed 
a blister on a finger that healed spontaneously m a short time About the same time 
he also developed what was thought to be an acute respiratory infection with chills, 
fever, sweats and general malaise These generalized symptoms gradually in- 
creased in intensity, with severe headaches, and he was forced to stop work and go to 
bed At no time was there anj evidence of lymphangitis or lymphadenopathy Dur- 
ing the first week of the illness he noted a pain m the right chest, accentuated by deep 
bieathing, reddish sputum and cough The past medical and family history had no 
particular significance, the patient was a machinist by occupation On admission he 
had a feier of 103" F, with normal pulse and respiratorj-^ rate The only abnornul 
features were slight impairment of resonance and piolongation of the breath sound>> 
111 the upper half of tlie upper right lobe and slight enlargement of the liver These 
lung changes ^\ere confirmed by roentgen studies of the chest which revealed an 
area of consolidation m that region Blood count was normal except for 17,200 
white blood cells, with a noimal differential count All agglutinations ^\ere normal 
except for Bacterium tidareiise which was positive 1 320 Blood Kahn reaction was 
negative Sputum studies showed a large number of spirochetes and fusifoim batilh 
with man> micrococci of the Miciocaccits catau halts group, no acid- fast bacilli and 
very few pneumococci were found Blood culture positue for Bacterium tidartiisc 
During the fiist week the patient ran a septic course with enlargement of the pulmonarj 
consolidation on roentgen-ray examination and a drop in the leukoc\ te count to 7,500 
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in', clinical course w.is piogrc^sively downward in spite of lepeated blood trunsfusious, 
sulfonamide medication in full tlierapeutic doses and other suppoitive treatment, during 
this pel lod he showed extreme toxemia with a septic temperature, marked malaise and 
drenching sweats Dining the fourth week in the hospital he developed marked 
edema of the light leg with laige purpuric spots and right inguinal adenopathy This 
was associated with distention of the abdomen and enlaigement of the superficial ab- 
dominal veins On the arms and .ibdomen ccchymotic spots appeared rapidly and 
became huger, at places they were confluent No part of the body was free from 
this condition except the scalp On a little finger a nodule appeared which rapidly 
ulcerated and from which a purulent discharge was cultured and revealed, along with a 
dense and varied bactciial floia, a Giam-neg«itiv'e bacillus compatible w’lth Dactcriiini 
tuloiuiisi. Ulceration developed over vaiioiis parts ot the body which yielded 
identical bacterial findings Duiiiig the course of the illness repeated blood cultures 
were positive foi Bactet inm Itilat cusc, and the agglutination test arose to a high titer 
1 he loentgeii and clinical studies of the lungs showed a progiessive spiead of the 
consolidation with cavitation to othci parts of the chest The patient died of toxemia 
on the seventieth day of the illness In spite of three transfusions a week in which 60 
donors v\eie tested or used the blood count dropped progressively to a severe anemia, 
with hemoglobin 5 gm , led blood cells 1 2 million, and white blood cells 14,700, with 
42 per cent segmented, 33 per cent non-segmented neutrophiles, 22 pei cent small 
lymphocytes and 3 per cent monocytes 

Postmortem examination by Dr Pusch Theie weie cutaneous ulcers of tlie right 
side of the face, back, ear, over the iliac ciests, the little finger of the left hand, right 
leg and toes The ulcers were in most pait div, and in part moist, foul, and 
Roughing Some extended only into the subcutaneous fascia and others into muscle 
The light pleural cavity was nearly obliteiated by fibious adhesions The right lung 
weighed 1300 gm All three lobes were ramified by iriegularly shaped communicating 
zones of firm bi owmsh-gray caseation from less than 1 to 3 cm m diameter Inter- 
vemng pulnionaiy substance was firm and giayish-red but partly aerated Irregularly 
shaped cavities fiom a few millimeters to 6 centimeters m diameter weie scattered 
throughout the lung, the laigest occuiung m the lower lobe Some contained a thick 
white ^udate, otliers a rathei thin reddish-gia> exudate The linings were in part 
soft and reddish-black, others were granular and gray with no appreciable wall except 
that of adjacent pulmonary substance, which in some places was caseated and in otliers 
graymi-red and partly aerated Mediastinal nodes weie anthracotic The left lung 
weighed 840 gm It was heavy, moist, predominantly red, not firm, with a cavity 8 cm 
in diameter in the lowei lobe, irregular in shape with a soft giayish-black lining and a 
wall of adjacent pulmonary substance Microscopically the aieas of consolidation con- 
sisted in pait of broad areas of coagulation neciosis, in part of alveoli filled with 
polynuclear leukocytes, and in part of alveoli occupied by a netwoik of fibrin en- 
meshing scattered leukocytes and histiocytes Aieas of consolidation were not 
homogeneous but included scatteied aeiated alveoli The cavities were lined in part 
by tissue which had undeigone coagulative necrosis, elsewhere by masses of poly- 
nucleai leukocytes The linings generally were continuous, with similar stiuctures in 
adjacent areas of consolidation, but in some areas a zone of epithelioid histiocytes 
intervened Peiivascular and intiamural infiltrations of leukocytes and histiocytes 
in the walls of blood vessels weie prominent features Apparent lipin distention of 
the cytoplasm of many phagocytes was noticeable Capillaiy engorgement was fairly 
generalized In some areas, chiefly in atelectatic zones about cavities, pioliferation of 
histiocytes lining the alveoli was conspicuous The heart, large blood vessels and the 
anthracotic lymph node were unremarkable The gastrointestinal and biliary tracts, 
kidneys, pancreas, and adi enal glands wei e unremarkable Enlarged mesenteric nodes 
were found but were not abnormal on section The liver weighed 1,750 gm, with 
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no visible necrotic foci, on section there were focal aggregations of histiocytes, 
lymphocytes and a few polynuclear leukocytes of variable localization resembling the 
focal hepatic lesions of typhoid fever, there was a moderate degree of toxic degen- 
erative alteration The spleen weighed 340 gm, with no visible focal lesions On 
section there was reticuloendothelial hyperplasia Sections of the adrenals showed 
cytoplasmic swelling of the cortical epithelium Bacteriology Smear of the white 
pundent exudate in tlie cavity m the uppei lobe of the right lung showed staphylococci 
and an occasional intracellular group of minute Gram-negative coccoid bacilli 

Summary 

1 The clinical details of tularemia have been considered, with a descrip- 
tion of the rather common pulmonary complications 

2 The clinical features of the primary septicemia cases are compared 
with the average case of tularemia 

3 The laboratory diagnosis of the disease is described 

4 Pathologic studies of the lymph nodes, lungs, liver and spleen are 
considered 

5 Three case reports of autopsied cases are reviewed 

I am indebted to Dr Lewis C Pusch, Pathologist, York Hospital, for many helpful 
suggestions in preparing the pathologic studies of this report 
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THE DETECTION OF SUBCLINICAL SCURVY 
OR VITAMIN C DEFICIENCY - 


By jAMFb F RiNniAR'i, MD, and Louis D GRiniVucRC, Pii D , 

San Francisco, California 

CliiNtically classical scuivy is uncommon although cases are still en- 
countered occasionally in infants and less frequently in adults Is there 
a lesser degree of vitamin C deficiency which undermines health but is not 
manifest as scurvy? Nutrition is one factor over which we have some 
control Optimal health is, of course, the goal of medicine and it assumes 
particular impoitance m times of national stiess If the vitamin C nutrition 
IS suboptimal in any considerable portion of our population it is important 
that we should know it and define methods for its recognition 

Considered from a biochemical standpoint there is a wide variation in 
the nutritional status of various individuals relative to vitamin C In any 
large series of cases, the concentration of ascorbic acid in the blood will be 
found to range from 0 to 1 3 mg per cent This latter value reflects a 
state of saturation If vitamin C is administered to an individual so sat- 
urated the blood plasma concentration rises above this level and ascorbic acid 
IS exci eted m the urine Although there is some variation, a plasma con- 
centration of 1 3 mg per cent represents the usual renal threshold 

Evidence is clear that the fasting plasma ascorbic acid level reflects the 
intake of vitamin C ' Natuially if the plasma ascoibic acid value is found 
to be near the saturation level, vitamin C deficiency does not exist If, on 
the other hand, the plasma ascorbic acid is low it does not necessarily indi- 
cate that the individual has suffered from the effects of vitamin C deficiency 
In this study we have undertaken to determine the degree of tissue 
depletion existing m cases with low plasma ascorbic acid values and whether 
or not this depletion has deletenously affected the health of these individuals 
Observations m this report deal only witli adults 

Deternnnation of the Vitamin C Deficit The deteimination of the tissue 
reserves of vitamin C is relatively simple If an individual with reasonable 
saturation of tissue is given a large test dose of ascoibic acid, the concen- 
tration of this substance in the blood plasma will rise, reaching a peak usually 
111 two and a half or three hours, and a portion of the ascorbic acid will be 
excreted in the urine If, on the other hand, the tissues are severely de- 
pleted there will be only a slight rise m the blood plasma ascorbic acid con- 
centration and none will be excreted Intermediate degrees of saturation 
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give intermediate curves (figure 1) In this study we have used a standard 
test oral dose of 15 mg of ascorbic acid per kilogram of body weight After 
determination of the fasting plasma ascorbic acid level the test dose is given 
and the plasma concentiation is again determined at three and five hours 
The amount of ascorbic acid excreted in the urine during the five houi period 
IS also determined For the sake of simplicity the resulting blood plasma 
curves can be classified as flat (peak below 0 5 mg per cent), medium (peak 
0 5 to 0 9 mg per cent), oi high (peak above 0 9 mg per cent) as shown in 
figure 1 Following this test the individual is given a known daily supple- 



Fig 1 Curves of plasma ascorbic acid concentration following test doses 

of IS mg per kilogram 

ment of ascorbic acid, and check determinations of the fasting plasma 
ascorbic acid concentration are made at inteivals When the fasting plasma 
level is at or near 1 mg per cent saturation has been achieved and the degree 
of tissue depletion can be readily calculated It has been found that the flat 
curves reflect marked tissue deficits The tissue deficits ranged from 3 to o 
grams in 11 cases studied All showed a deficit of 3 grams or more, witli 
an average of 3 7 grams This is the approximate degree of tissue depletion 
present in cases of clinical scurvy ^ Of nine cases with medium rises all but 
one showed a deficit of 2 to 3 grams, witli an average of 2 16 grams Cases 
whicli exliibited a high curve without excretion are nearer saturation In 
this group the average tissue deficit was 1 4 grams Thus, it is seen that 
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the degiee of tissue depiction can be determined with considerable accuracy 
by finding the tlnee Iiour plasma concentration after administering a standard 
lest dose of vitamin C 

The Significantc of Loio Plasma Ascorbic Aciii Concentration, A coni- 
paiison of the initial fasting plasma ascoibic acid conccntiation with the 
ciuves has been made to determine whether the fasting blood plasma level 
alone reflects the tissue depletion This has been found to be so Thus, 
of 34 cases with fasting plasma ascorbic acid values ranging from 0 0 to 0 1 
mg pel cent, 15 showed flat ciiives representing an average deficit of 3 7 
grams and 13 showed medium cuives repiesentmg an aAcrage deficit 2 16 
grams The lemaining six cases exhibited high curves In only two in- 
stances was there any considerable excretion of ascorbic acid Thus, 80 pei 
cent of cases with fasting vitamin C values below 0 1 mg per cent exliibited 
very considerable depletion of the vitamin C stores A smaller number of 
cases with blood plasma ascorbic acid concentrations between 0 1 and 0 3 mg 
per cent are available for similai anal>ses Twelve of 19 cases with such 
fasting blood plasma levels showed medium three hour rises after the test 
dose of ascoibic acid Others were high These data are shown giaphi- 
cally in figure 2 With few exceptions, cases with initial blood plasma 
values above 0 3 mg per cent were found to be neai saturation and excreted 
from 50 to 300 mg of the ingested dose of ascorbic acid 

Determination of the tissue deficit is of interest but of greater practical 
importance is the evaluation of the significance of this deficit At tlie outset 
it may be said that none of the cases included in this investigation showed 
the classical clinical picture of scurvy Because of our special interest in the 
possible role of vitamin C deficiency in rheumatoid arthritis ® many of the 
cases studied were suffering fiom this disease Several others had other 
complaints The objective clinical criteria for diagnosis of mild or subchni- 
cal scurvy are few A moderately extensive and somewhat contradictory 
literature revolves around the significance of capillary resistance tests So 

* These values represent the true concentration after subtraction of the ascorbic acid 
equivalency of tlie dye used in developing the end point m a blank Naturally it is necessary 
that the titration be done carefully by an experienced technician with avoidance of the various 
factors that might give false values We have used a modification of the original Farmer 
and Abt * itiethod as follows 5 to 6 c c of fasting blood are collected in a test tube containing 
dry powdered sodium oxalate The blood is centrifuged, and 2 cc of the clear plasma are 
placed in a centrifuge tube To it are added 4 cc of distilled water and 2 cc of S per cent 
sodium tungstate followed by 2 cc of N/3 sulfuric acid After thorough mixing the 
tube IS allowed to stand for one to two minutes, then centrifuged Two cubic centimeter por- 
tions of the supernatant fluid are pipetted into conical shaped centrifuge tubes and titrated with 
a dilute dye solution to the first faint pink color which remains for approximately 30 seconds 
A microburette graduated in 0 01 or 0 02 c c is used for measuring the dye solution 

A stock dye solution is prepared by dissolving SO mg of 2,6 dichlorophenolindophenol in 
100 cc of hot water, cooling, restoring the volume to 100 cc, and filtering If a pinch of 
sodium bicarbonate is added it improves the keeping quality of the dye solution The stock 
dye solution is kept in the refrigerator and is good for about three weeks It is standardized 
frequently against pure crystalline ascorbic acid The stock dye is usually found to have an 
ascorbic acid equivalency of 02 to 025 mg per cc To prepare the dilute dye for use 
in titration one volume of the stock dye is diluted accurately with 19 volumes of water to 
give a dilution of 1/20 The resulting dye solution will have a value in terms of A A of 0 01 
to 0 0125 mg per c c 
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many factors may contribute to a lowered capillary strength that taken alone 
tlie test IS of little value in detection of subclmical scurvy It is not the 
purpose of this paper to review this controversy There is, however, general 
agreement that although the capillary strength is reduced in many other con- 
ditions than vitamin C deficiency it is usually, though not invariably, also re- 
duced m this condition If a clearly reduced capillary strength can be ele- 



Fig 2 Showing two and a half to three hour level of plasma ascorbic acid after test 
doses of ascorbic acid of 15 mg per kilogram Each cross bar represents the peak le\ei 
of an individual case in the concentration range indicated 

vated by the simple administration of vitamin C, it may be considered valid 
evidence tliat vitamin C deficiency was the basis of the reduced capillary 
strength 

In determination of the capillary resistance we have used tlie instrument 
of Dalldorf ® m which controlled suction tension is applied to the skin 
through a standard glass cup Because the capillary strength varies in dif- 
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feient skin areas, it is essential that the same skin aica be used in making 
comparative tests In this study vve have used the outer aspect of the upper 
arm (vaccination area) The skin surface is thinly smeared with vaseline 
and inspected undei good light for preexisting peteclnae or confusing marks 
by pi essing a glass slide against the area to be tested The glass cup is then 
applied to this area; the desired suction tension is made and maintained by 
closing the valve leading from the pump The suction is applied for a 
standard interval of one minute and then i eleased by opening the valve The 
aiea beneath the cup is again inspected for the presence of peteclnae through 
a glass slide pressed against the skin and the number of petechiae is counted 
The capillary strength then can be expressed m terms of the negative tension 
and the number of petechiae lesulting, thus — 20/10 would indicate that 10 
petechiae lesulted from a negative tension of 20 cm of meicuiy applied for 
one minute 

As m most subchnical deficiency states the effect on the general health 
and well-being of the patient following coriection of the deficiency is perhaps 
the clearest evidence that deficiency existed 

On analysis of this seiies of cases in which five hour blood studies have 
been made, it is clear that a high peicentage of those with fasting ascoibic 
acid concentration below 0 1 mg per cent were suffering from the effects 
of inadequate vitamin C intake even though none of the cases presented a 
clinical picture that would be classified as scurvy by the usual criteria Of 
27 cases studied, 19 showed a lowered capillary strengtli Thirteen of 16 
cases which were followed after administration of vitamin C showed an 
elevation of the capillary strength This elevation was apparent usually 
within two weeks Seventeen of 22 cases followed after admimstration of 
vitamin C showed definite clinical improvement Increased energy, loss of 
fatigability, and improved appetite were prominent clinical effects As 
previously noted, many of the persons studied had rheumatoid arthritis Im- 
provement of the arthritis in varying degrees was noted m many cases 
These observations will be reported subsequently in greater detail in a large 
series of cases Reticulocyte counts were made in 10 of the cases In 
seven there was a definite though mild reticulocytic rise following admin- 
istration of vitamin C This occurred even though the anemia present may 
have been mild Twenty-three of 27 cases with initial plasma vitamin P 
concentration below 0 1 mg per cent showed one or more of the effects 
noted after correction of the vitamin C deficiency It is evident from this 
analysis that approximately 80 pei cent of the cases m this series m which 
the initial fasting blood plasma ascorbic acid was below 0 1 mg per cent were 
suffering from a subchnical form of vitamin C deficiency 

Observations on cases with fasting plasma ascorbic acid concentrations 
ranging between 0 1 and 0 3 mg per cent are too few to be conclusive al- 
though It IS clear that many had considerable tissue deficits and at least some 
of this group were suffering from effects of vitamin C deficiency Several 
individuals m this group were known to have been taking fair amounts of 
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Vitamin C, and it is probable that tliey had some fault m absorption of the 
vitamin The cases in which the fasting plasma ascorbic acid concentration 
was above 0 3 mg per cent showed little tissue depletion, and it seems un- 
likely tliat they suffered significant deficiency 

The cases abstracted below illustrate the observations upon which this 
study IS based 

A R , female, aged 23, complained of mild gingivo-stomatitis with small pharyn- 
geal ulcers which bled Initial plasma ascorbic acid was 0 02 mg per cent Curve 
following test dose of ascorbic acid (15 mg /kilo) showed a medium rise to 0 78 mg 
per cent No excretion Deficit approximately 2 grams Initial capillary resistance 
— 20/40 Elevation of capillary resistance to — 20/12 in three days Slight reticulo- 
cyte rise Healing of pharyngeal ulcers 

W K , male, aged 57 Diagnosis Mild rheumatoid arthritis with slight swelling 
and stiffness of metacarpophalangeal and interphalangeal joints and soreness m knees 
and shoulders Initial plasma ascorbic acid 00 Curve following test dose of 
ascorbic acid very flat, three hour peak, 0 13 mg per cent Deficit 3 grams Initial 
capillary resistance — 15/90 Elevated to — 16/8 m six days Very mild reticulocyte 
response Two montlis later general health and artlintis greatly improved 

T R , male, aged 33, complained of paresthesia of both hands in ulnar nerve dis- 
tribution Fasting plasma ascorbic acid 00 Curve following test dose of ascorbic 
acid flat Three hour peak, 04 mg per cent Deficit 3 grams Initial capillary 
resistance — 20/50 Increased to — 20/12 ten days after administration of ascorbic 
acid Paresthesias relieved 

M M , male, aged 31 Diagnosis Rlieumatoid arthritis of the spine Initial 
plasma ascorbic acid level 0 0 mg per cent Curve following test dose of ascorbic 
acid very flat Three hour level 0 17 mg per cent Deficit 4 grams Questionable 
slight rise in capillary resistance from — 16/4 to — 20/1 after 21 days No reticulo- 
cyte studies Improvement in general health, sleeps better, less back pain 

W H , male, aged 38 Diagnosis Hheumatoid arthritis of the spine Initial 
plasma ascorbic acid 00 mg per cent Curve following test dose of ascorbic acid 
(15 mg /kilo) medium rise to peak of 06 mg per cent Tissue deficit 2 to 3 grams 
Capillary resistance rose from — 15/6 to — 20/6 in 60 days Increased energy and 
appetite Less pain and increased movement m spine Clear cut slowing of sedi- 
mentation rate 

E L, female, aged 30 Diagnosis Mild rheumatoid type of arthritis Initial 
plasma ascorbic acid 0 28 mg per cent Curve medium rise to 0 68 mg per cent 
Five hour level higher No excretion Second curve three hour level 1 28 mg per 
cent No excretion Deficit 2 5 grams Capillary resistance normal No reticulo- 
cyte rise Marked symptomatic improvement m general healtli and arthritis Diet 
history good Probable absorptive fault 

Incidence of Subchnical Scurvy We have seen that m the adult the 
severely lowered plasma ascorbic acid levels afford strong presumptive evi- 
dence of clinically significant vitamin C deficiency 

An analysis of data concerned with blood plasma values in ‘health’ and 
disease will be the subject of a subsequent report It may be said, however, 
that vitamin C deficiency of tlie type described is frequently encountered 
In a group of 239 ‘normals' consisting of students, nurses, house officers 
and laboratory workers 46 per cent showed fasting blood plasma levels 
below 0 1 mg per cent and 16 per cent were below 0 3 mg per cent In 
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we have found the incidence of vitamin C depletion much 
cor.esp^^^^ to observafo„s of Wright' that 

Clinically ..gnif.cant vitamin C deficiency is common 

Discussion 

The <K.lv letmuement for viUm.n C has not been established with cer- 
.aintv tm, Fnedman and Sher.y- have shown that the athilt require 
* .rmtelv 100 me per day to maintain the blood in a state of saturation, 
TaTrabte 1 mgyr cent"^ Whether or not a lesser amount of ascorbic 

acid" suffices foi noinial metabolism lias not been estabhshec 1 ^ 1 ° 

^ n( ^?^lh et al sueii'est, however, that a plasma ascorbic acid e 

vations o R't ^ 1 "^r“ent may be maintained with an intake of 50 to 

yTmi^ a day We have shown that tissue depletion of pci sons with bloo 
^itrahoL in this range is m.ninial It would appeal unwise at present 

Tc^Xma 0 3 

cent1 as indicating deficiency even though they do not reflect saturation 
The experimeL of prolonged acute vitamin C deprivation in man are 
of in LXt must be pioperly evaluated Schick ’ deprived himself of 
vUamin C containing foods for a period of 160 days without showing any 
Sr^t evince of vitamin C deficiency Ciaiidon ^ objected liimsdf to 
homin r deficiency for six months and except for fatigability at tl 
months and <yradual weight loss, no evidence of deficiency was manifest ur- 
r he first four moiidis At 132 days hypeikeiatotic skin papules a^ 
peared, and perifollicular hemoirhages were first evident 111 161 
^ rti interest that the tissue deficit 111 each case was appioximately 4 g 
Thi ISy ^presents the appi oximate total vitamin C store, in *e hu^n 
aSvt In tte Crandon experiment, it should be lemembered that all oto 
vdamins were supplied in excess and that the vitamin C stores were good at 
tlie outset of the experiment and ptestmiably had been so in the past 

■■T^'l mSkfis mth more comm™ It is probably the chronic deficiency 
ffwl tove recognized m the study The designation of chronic scurvy 

^ tnnrp anoropriate than the term subchnical 

^tmiJ^of Kramer'" and Rofif and Glazebrook" are worthy of 
nmer studied 34 soldiers in the German air force who were su 
note Kr®m« t ns and stomatitis He found the average ascorbic acid 
tering wi* g I 2 to 2 5 grams, and treatment with ascorbic acid effected 
tissue deficit to 8^^ addition to the local oral pathologic 

a pain and anorexia were very prominent symptoms which 
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were also relieved by administration of vitamin C This is m accord with 
our own observations Roff and Glazebrook desciibed cases of gingivo- 
stomatitis among boys in a tiainmg establishment of the Royal Navy The 
gums were congested and spongy, the surfaces having a gelatinous feel 
Bleeding did not occur on simple palpation, but if one pieiced with a probe 
the hemorrhage was more copious than usual The congestion was uni- 
foim, from the gums into the sulci on to the buccal mucous membrane, ex- 
tending backwards and involving the tonsils and pharyngeal wall as far as 
the eye could see In all cases vitamin C deficiency was found with an 
average ascorbic acid deficit of approximately 4 grams The condition re- 
sponded to administiation of ascorbic acid. These authois also recorded 
prominent symptoms of lassitude and rheumatic pain m and around the 
larger joints They note that exactly similar symptoms occur in cases in 
which there is evidence of infection, and that such cases may later develop 
rheumatic fever, with true arthritis, or carditis may develop silently without 
further manifestations of rheumatism They note “It is often impossible to 
differentiate fiom the description of the symptoms of the patient a case which 
will clear up on saturation with vitamin C, from one which will tend to prog- 
ress to rheumatism and carditis ” They furthei found that the highest in- 
cidence of scorbutic gingivo-stomatitis and of rheumatic fever fell upon le- 
cruits from a given area in which the economic conditions weie below 
standard for the countiy as a whole 

Various hemoirhagic manifestations may be encountered m vitamin C 
deficiency In cases of unexplained purpura or other bleeding, vitamin C 
deficiency should be considered as a possible major oi contributory factor 
Although many cases will be found to be dependent upon other factors a 
determination of the fasting plasma ascoibic acid is indicated in such cases 

Summary 

Determination of the fasting plasma ascoibic acid is the simplest, most 
diiect exploratory method in detection of subchnical vitamin C deficiency oi 
scurvy A simple method for determination of the degree of tissue depletion 
IS presented This is based upon the rise in the plasma ascorbic acid follow- 
ing a standaid peroral test dose of ascorbic acid (15 mg /kg ) Flat curves 
reflect severe tissue depletion, medium curves, model ate depletion Eighty 
per cent of cases with fasting blood plasma levels below 0 1 mg per cent 
showed marked or moderate tissue deficits of ascorbic acid which ranged 
from 2 to 5 grams In approximately 80 per cent of cases with fasting 
plasma ascorbic acid levels below 0 1 mg per cent, demonstrable improie- 
ment followed administration of vitamin C Thus, concentrations in tins 
range afford strong presumptive evidence of subchnical scuri^y Fasting 
plasma vitamin C values betiveen 0 1 and 0 3 mg per cent are probably in- 
dicative of significant deficiency in a smaller percentage of cases, but data in 
the group are not adequate for judgment Cases with plasma ascorbic acid 


680 


JAMEb F. RINEHARr AND LOUIS D GREENBERG 


levels langing fioni 0 3 to 0.8 mg pei cent show only mild tissue depletion, 
and it appears unlikely that they are suftering from vitamin C deficiency 
even though the tissues are not saturated 

Objective ciitciia foi detection of vitamin C deficiency are few A 
loweied capillaiy stiength per se is of little value as an index of such defici- 
ency Howevei, a lowered capillaiy strength that is elevated by adminis- 
tration of ascorbic acid is acceptable evidence of pieexisting vitamin C de- 
ficiency Mild leticulocyte responses following administiation of vitamin C 
may prove a useful objective index of deficiency This should be studied 
further General symptoms of lassitude, fatigability, anorexia and rheu- 
matic pains are frequent in the piesence of vitamin C deficiency Gingi- 
vitis and gingivo-stomatitis occur commonly enough to arouse the suspicion 
of hypovitaminosis C Vitamin C deficiency should be considered as a major 
or contributory factor in cases of unexplained bleeding Unpublished ob- 
servations indicate that vitamin C deficiency or subclinical scurvy of the 
type described is commonly encountered m medical practice 
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CORONARY OCCLUSION; A CLINICAL STUDY OF 

100 PATIENTS’^ 

By Carter Smith, M D , F A C P , H Cliff Sauls, M D , F A C P , and 
James Ballew, MD, Atlanta, Georgia 

As tlie diagnosis of coronary occlusion has become more and more pre- 
ase, many clinical and pathological studies of patients with this disease have 
been added to the literature Master, Back and Jaffe^ have recently re- 
ported a study of 500 patients with coronary occlusion seen at the Mount 
Sinai Hospital and have adequately reviewed the entire literature on this 
subject Their bibliography includes the clinical reports of 2,803 patients 
with this disease and necropsy studies m 1,241 other patients with coronary 
occlusion This recent complete review obviates tlie necessity for another 
detailed survey of the literature 


Material 

Since 1930, 100 private patients with coronary occlusion have been stud- 
ied by us Seventeen of the series were referred by other physicians, and 
their clinical courses were followed through the referring physician 

Table I 

Sex, Age Inadence and Subsequent Clinical Course 

In 100 Patients 
Male 85 
Female IS 

Well Sick Dead 

5i 12 34 

Clinical Course of Different Age Groups in Decades 


Youngest patient 28 years of age 
Oldest patient 78 years of age 


Decade 

20-30 

30-10 40-50 50-60 

60-70 

70-80 

Total 

Living 

0 

3 17 30 

10 

6 

66 

Dead 

1 

1 7 10 

13 

2 

34 



Mortality Rates 





Inmiediate mortality (within 21 days) 


12 



Subsequent mortality 


22 



Total mortality 


34 



Se 1 % Age, Incidence, and Snhstequent Clinical Course (Table 1 ) Fifteen 
patients in our series of 100 were females This is a ratio of 6 6 1, and 
was considerably los\er than the 3 1 ratio of the entire literature The 
ratio range in all clinical cases reported in the literature was between 3 1 

♦Receued for publication September 6, 1941 

From the Cardiac Clinic of the Emory Umxersity ^ledical School, Atlanta, Gtorgi-u 
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and 13. 1 This, then, is a loasonable aveiage when compared with those 
previously reported 

Di^tubiilion (Table 1). This did not \aiy materially in our series 
fiom those picviously icported Our youngest patient uas 28 years old, 
and the oldest was 78 years old Five per cent of oui patients were less 
than 40 >ears of age In the senes of Master et al ,‘7 8 per cent were be- 
low 40 Fxcept for a slightly gt eater number of patients occurring in the 
sixth decade, our age distribution was quite similar to pieviously reported 
studies Peak incidence was definitely shown to belong to the sixth decade, 
40 per cent of the patients falling in this age level 

Moitahty Rate (Table 1) Theie was an immediate (within 21 days) 
mortality of 12 pei cent and a total (immediate and subsequent) mortality 
of 34 per cent in this series Sixteen patients died in subsequent attacks 
of coronal y occlusion, four died of subsequent congestive heart failure, and 
two died of causes unrelated to caidiac disease The mortality rates of dif- 
feient decades remained practically constant except in those between the 
ages of 60 and 70 Plere was found moie than a 20 per cent inciease in 
the average 34 per cent moitahty for the gioup Fiom previously repoited 
studies the mortality rate of patients in the second and thud decades was 
definitely less than in the oldei gioups This w^as not appaient in our series, 
and was probably due to the small number of patients m this age gioup 
Our mortality late in women was two out of 15 (13 3 per cent) This was 
much less than the average moitahty rate for the entire group and differs 
from the majority of studies leported by other woikers"’®’^ The higher 
.mortality in women has been attributed to the greater incidence of diabetes 
In our series only two of the 15 women were diabetics and both of these pa- 
tients are living and well 


Table II 

Length of Observation 

In 66 Patients Who Recovered from Coronary Occlusion 


3 years or less 36 

3 to 6 years 17 

6 to 9 years 12 

Over 9 years (23 years) 1 


Length of Ohsetvation (Table 2) In 66 patients who have suivived the 
initial attack of coronary occlusion, 36 have been followed three yeais or 
less, 17 were studied from three to six years, and 12 were studied from six 
to nine years The oldest individual in the group has been followed by one 
of us for 23 years He is now living and well 

Length of Life After the Initial Attack in 34 Patients with Fatal Coro- 
nary Occlusion (Table 3) Of this group, 13 died in less than 21 days 
after the initial attack, 10 others died within 10 months after the initial at- 
tack, and of the remaining 11, 10 died within 28 months after the initial 
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Table III 

Length of Life After Attack 
In 3-1 Patients With Fatal Coronary Occlusion 


Less than 24 hours 4 

Less than 7 days 5 

Less than 14 days 1 

Less than 21 days 3 

Less than 28 days 2 

Less than 2 months 4 

Less than 3 months 4 

Less than 5 months 1 

Less than 9 months 1 

Less than 20 months 3 

Less than 28 months 5 

6 years and 2 months 1 


attack One patient lived six years and two months, only to die of chronic 
congestive heart failure 

Recwient Coiomiy Occlusion and the Time After the Initial Attack 
(Table 4) Twenty-five per cent' of tlie patients in this study had recurrent 


Table IV 


Recurrent Coronary Thrombosis and Time After Initial Attacks 

100 Patients 


Fatal 2nd AttacL 
IS Patients 

6 days 

7 days 
14 days 
17 days 
21 days 

4 weeks 
6 weeks 

• 7 weeks 

3 months 
3 months 

5 months 
5 months 
1 jear 

1 year 

2 \ears, 6 months 


Fatal 3rd Attack 
1 Patient 

6 years, 2 months 


Non fatal 2nd Attack 
5 Patients 

2 months 

3 months 

4 months 
17 months 
38 months 


Non*fataI 3rd Attack 
4 Patients 

9 months 
10 months 
18 months 
18 months 


attacks of coionaiy thioiubosis In all but thiee patients the recurrent at- 
tacks came within two years after the initial attack Fifteen of the 25 pa- 
tients died in the subsequent attacks This mortality rate of 60 per cent is 
almost double that of the initial attacks (34 per cent) 

Occupation and Race (Table 5) As has been previously demonstrated.'’ 
coronary occlusion occurs nioie often in the higher oideis of intellect of the 
Caucasian lace Those engaged in piofessional occupations or positions of 
responsibility aie most often victims of the disease In this series, 67 per 
cent were business men of the executue type, or those engaged in small 
businesses lequirmg much individual eftoit and imtiatue The frequent 
occuiience among traveling men is of interest This suggests the \uinera- 
bihty of those wdio \vork hard and participate in irregular living and habit 
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Taulu V 

Occupation and Race 
In 100 Patients With Coronary Occlusion 


Busincbb men 

30 

Business exccutivcb 

23 

Traveling salesman 

14 

Physicians 

10 

Lawyers 

4 

Intciior decorator 

2 

Night watchman 

2 

R R. engineer 

1 

Farmer 

1 


Race Distribution 
All White 

GentiL Hebrew 

90 10 

excesses Ten pei cent of the patients m this gioup were physicians This 
probably represents the highest “occupational per cent” found in the senes 
Habit Excesses (Table 6) An attempt was made to evaluate habit 
excesses that might in some way be lesponsible for the development of this 


Table VI 
Habit Excesses 

In 100 Patients With Coronary Occlusion 


Eating 

32 

Smoking (12 did not smoke at all) 

17 

Liquor 

11 

Worry 

25 

Work 

41 

No bad habits 

3 

Data insufficient 

22 


disease Excess work, largely mental, was found in 41 per cent and was 
the most common over-indulgence Over-eating came next and was found 
in 32 per cent Excess worry came third, being found in 25 per cent 
Nicotine played an inconclusive part Seventeen per cent over-smoked, but 
12 per cent did not use tobacco at all Liquor, as has been shown before,® 
plays little if any pait in the pioduction of coionaiy occlusion Eleven of 
the group were excessive diinkeis, but in no instance did the attack occui 
during an alcoholic bout In many patients, whiskey was used to advantage 
in controlling attacks of anginal pain 

The combination of over-eating, over-woiking, and excess woiry seems 
to form the most potent combination of the etiologic factors 

Diseases {Other Than Vascidai) Associated with Cotonary Occlusion 
(Table 7) In 51 of these patients no disease other than that of the vascular 
tree was found As evidence of the previously discussed excess eating 
habit, obesity was common and occurred in 35 of the 100 patients Mal- 
nutrition was quite uncommon and occurred m only 4 per cent of the group 
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Table VII 

Diseases Associated With Coronary Occlusion 
In 100 Patients 


Obesity 35 

Malnutrition 4 

Diabetes mellitus 8 

Chronic cholecystitis 9 

Abscessed teeth or tonsils 3 

Chronic bronchitis 9 

None detected 38 


Diabetes mellitus was found eight times, this frequency being slightly less 
than that described in other studies Master et al ^ found 112 per cent in 
their series of 500 patients (mostly Jewish) Conner and Holt’^ found 
about 11 per cent diabetics in a series drawn largely fiom gentiles All but 
one of our diabetics was more than 50 years of age, and none was less than 
45 years of age The sexes weie equally divided in the diabetics of the 
series In those reported in the literature,^ diabetes was foui times more 
frequent in women 

Chronic cholecystitis was found nine times in the 100 patients In one 
patient, coronary occlusion followed cholecystectomy In four patients oral 
infections (abscessed teeth or tonsils) seemed closely associated with the 
acute onset of coronary thrombosis Removal of abscessed teeth was fol- 
lowed by coronary occlusion in thiee patients Only two patients in the 
entire gioup had the acute attacks of coronary occlusion precipitated by 
operation — one cholecystectomy and one prostatectomy In a previously 
reported study ® 5 6 per cent of 625 patients with coronary occlusion de- 
veloped the attack after major suigical procedures In three patients with 
chronic bronchitis, coughing paioxysms may have been associated with the 
acute coronary thrombosis 

Table VIII 

Events Assoaated With Immediate Attacks 
In 100 Patients With Coronary Occlusion 


Physical exertion 32 

While in bed 10 

During or immediately after a meal 5 

Severe emotional upset 4 

Major surgery (prostatectom\ -cholcc\ stectom\ ) 2 

Insufficient data 47 


Events Associated zvitli the Immediate Attack (Table S) In 49 pa- 
tients no significant eient could be associated with the immediate attack 
In 32 of the remaining 51 patients physical exeition of varying degrees was 
associated with the onset of the acute attack Ten patients, however, had 
the acute attack w'hile in bed This may ha\ e been associated wnth a slow ed 
blood flow' occasioned by bed lest In five patients coronary occlusion oc- 
cuired after a large meal A severe emotional upset seemed to precipitate 
the attack in four patients 
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From an analysis of the events associated with the immediate attack, it 
s>eems that an increased ciiciilatoiy load is the precipitating factor m the 
majority of the patients, but m 19 6 per cent (10 of 51) the acute coronary 
closui e occurred in a i csting state and was pi obably associated with a slowed 
Ijlood flow 

Taulc IX 

Complications Associated With Immediate Attack 
In too Patients With Coronarv Occlusion 


Circulatory collapse 31 

Cerebral embolism 5 

Pulmonary embolism 3 

Popliteal embolism 2 

Renal suppression (fatal) 1 

Psychosis 3 

Pleural effusion 2 

None S3 


Complications Associated ‘with the Immediate Attack (Table 9) Cii- 
culatoiy collapse complicated the immediate attack in 31 patients This was 
a giave prognostic sign, and 21 of these 31 patients died 

Embolic phenomena occiiiied in 10 per cent of our patients In a pievi- 
ously repoited study” embolic phenomena weie found in 14 per cent of all 
patients with caidiac infarction Occasionally embolic phenomena occur as 
the only symptom of a lecent coionary occlusion Histoiy and electro- 
cardiogram will usually reveal the occuiiencc of the cardiac infarction which 
has been responsible for the embolus 

Psychoses that were tiansient occuiied in 3 per cent of the senes 
Fatal renal suppression following cnculatoiy collapse was encountered 
once 

In 53 of the 100 patients, no complications were associated with the 
immediate attack The mortality late in this group was considerably lower 
than that for the entire group 

The Occurrence of Angina Pectons Before and After Coronaiy Occlu- 
sion (Table 10) Thnty-thiee patients of the gioup had angina pectoris 

Table X 
Angina Pectoris 

Before and After Coronary Occlusion in 100 Patients 


Previous and subsequent angina 33 

No previous but subsequent angina 23 

Previous but no subsequent angina 13 

No angina before or after coronary occlusion 15 

Indefinite history as to previous or subsequent angina 6 


Previous angina m 12 who died in the immediate attack 10 


both before and after coionary occlusion occurred In many instances, 
howevei, the degree of angina was less after the attack of coronal y occlu- 
sion Twenty-three patients denied having angina previous to the attack of 
coronary occlusion, but complained of it as a post-occlusion symptom In 
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13 patients angina disappeared after coronary occlusion occurred Fifteen 
patients denied cardiac pain either before or after the acute attack It was 
possible, however, to get from some in this group symptoms of palpitation, 
shortness of breath, and substernal oppression 

Table XI 

Referred Pam and Abdominal Distress 
In 100 Patients With Coronary Occlusion 


Epigastrium 14 

Elbows or arms 22 

Shoulders 4 

Cervical vertebrae 2 

Lumbar vertebrae 1 

None (all pain substernal or precordial) 23 

Data insufficient 34 

Abdominal distress 50 


Referred Paul and Abdominal Distress (Table 11) Many observers 
have pointed out tlie areas to which coronary pain may be referred A 
knowledge of these is important to a correct differential diagnosis Her- 
rick,^” in 1935, listed 28 different diseases that were diagnosed as coronary 
occlusion These 28 diseases illustrated practically all points of referred 
pain 

An analysis of the referred pain in 46 patients of the group shows it to 
have occurred in practically all points that have previously been described 
The epigastrium and upper extremities were the most frequent sites of pain 
refer In 23 patients no history of any referred pain could be elicited Ab- 
dominal fullness and epigastric distress occuried in slightly more than half 
of the patients, and was in some the most difficult of all symptoms to control 
Blood Pressiue Studies Before and After Coronary Occlusion (Table 
12) In previous studies hypertension has been found in 33 to 73 per cent 
of patients as an antecedent to coronary occlusion Levine’s series showed 

Table XII 

Blood Pressure Studies Before and After Coronary Occlusion 



In 100 Patients 


Before Attack 


Vfter Attack 


High 

to 

High 

18 

High 

to 

Normal 

7 

High 

to 

Low 

16 

Normal 

to 

High 

2 

Normal 

to 

Normal 

27 

Normal 

to 

Low 

19 

Low 

to 

High 

0 

Low 

to 

Normal 

0 

Low 

to 

Low 

9 

Insufficient data 


2 


Summary of Blood Pressure Findings 

Before Attack After Attack 

High Normal Low High Normal 

41 48 9 20 34 


Low 

44 
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40 pel cent hypertensive In the series by Mastei ct al 62 4 pei cent of 
their patients had an antecedent hypertension They thought that even this 
figiiie was lowei than the actual incidence In oui series 41 of the 100 pa- 
tients weic known to have liad a previously existing hypertension Hypei- 
lension persisted in only IS patients aftei coronary occlusion Noimal oi 
low blood pressure after the attack of coronaiy occlusion was found in 78 
per cent This reduction in pressure persisted in many for months, or even 
} ears, following the coronary occlusion 

Of the 59 patients with noimal or low blood picssuies antedating the 
coionaiy occlusion, only two were abnormally high after the attack 

In this study theie was no demonstiable connection between mortality 
rate and previously existing hypci tension The incidence of hypertension 
in women with coronaiy occlusion has been shown to be ^ 32 per cent higher 
than that found m men This finding was con oborated m our series 

Tabli: XIII 

Cardiac Hypertrophy and Degree of Arteriosclerosis 
In 100 Patients With Coronary Occlusion 


Cardiac Hypertrophy 
(found in 59 patients) 


None Found 

One Plus 

Two Plus 

Three Plus 

Four Plus 

41 

19 

31 

8 

1 



Arteriosclerosis 
(found in 97 patients) 



None Found 

One Plus 

Two Plus 

Three Plus 

Four Plus 

3 

33 

43 

20 

1 


Cardiac Hypertrophy (Table 13) Enlaigement of the heart was found 
m 59 per cent of our patients Progressive cardiac hypertrophy was ob- 
served m 10 per cent of the patients following cardiac infarction In this 
series the i elation of hypertrophy and hypertension was not clear, but there 
was a very definite parallel between cardiac hypertrophy and mortality rate 
Both immediate and subsequent mortality was materially increased in those 
with c?i'di''c hypertrophy 

Arteriosclerosis Some degree of arteriosclerosis could be demonstrated 
in 79 per cent of our patients In the majority (76 per cent) it was not 
marked m the large palpable vessels There was little demonstrable rela- 
tionship between the degree of peripheral arteriosclerosis and the mortality 
of coronary occlusion This would indicate that the degree of arterioscle- 
rosis or atherosclerosis present in the coronary arteries could not be deter- 
mined from that manifested m peripheral vessels 

Comment 

After studying this group of patients and those of other workers, we are 
left with an attempt to answer such questions as these Why do certain 
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individuals have coronaiy occlusion whereas others with even more evident 
vascular pathology do not^ Why do certain patients recover from the at- 
tack and others either die immediately or of subsequent cardiac failure ^ Why 
will some die suddenly without history of previous coronary insufficiency 
and with a normal electrocardiogram? What habit excesses m our mod- 
em method of living are lesponsible foi the apparent increase in the disease? 
In one that is a coronary suspect, what things should be done or avoided in 
order to prevent the development of an acute coronary closure? And last, 
but of considerable importance, what is best to do for a patient after coro- 
nary thrombosis has developed? 

Complete answers to these questions are not yet available, but our in- 
creasing knowledge from continued study does throw light on some That 
the disease is moie pievalent in the higher orders of intelligence is evident 
Those occupying positions of responsibility are most often victims The 
colored race, even though quite emotional, have very little of the disease 
It has been found in only 14 patients ( 63 per cent) of 2,204 cardiac pa- 
tients of all types studied at the Colored Grady Hospital duiing the past 10 
years This low incidence is further substantiated by postmortem exami- 
nations In the White Grady Hospitql coronary occlusion occurred in 3 4 
per cent (17 of 496 patients in 1938) of all cardiac patients In this series 
of private office and hospital patients the fiequency of coronary thrombosis 
compared to all other types of heart disease was approximately 10 per cent 
The prevalence of hypertension and arteriosclerotic disease in the colored race 
IS well known and undoubtedly exceeds that found m the white race, espe- 
cially in tlie third and fourth decades Yet they aie almost immune from 
coronary occlusion This leads one to the conclusion that the added factor 
of a high-tensioned sympathetic nervous system and an exaggerated sense 
of responsibility are a combination that in some wa} produce the disease 
regardless of the degree of generalized vascular disease and hypertension 
that exists 

A consideration of why some patients die of coronary thrombosis 
whereas others recover seems to revolve principally around the rate of speed 
with which the coronary occlusion occurs, and the degree of underlying 
coronary artery and myocardial disease that is aheady present at the time 
of the acute closure Those who have a minimal amount of co-existing myo- 
cardial and coronary disease and who occlude gradually so that time is al- 
lowed for the establishment of a collateral circulation apparently have the 
best prognosis, both as to mortality and morbidity Those who have con- 
siderable pre&cisting myocardial and coronary disease and who experience 
rapid closure of the coronary artery stand less chance of recovery 

Early diagnoses and proper treatment of the immediate attack should 
materially reduce morbidity and mortality rates In a patient with sus- 
pected coronary occlusion, absolute bed rest should be maintained until the 
true diagnosis is established Two or more electrocardiograms should be 
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made duiing this period of obseivation Often an interval of five to seven 
days IS nccesbaiy befoie tlie electiocaidiogiam will confirm or disprove the 
suspected diagnosis Occasionally, longer peiiods of qbseivation are neces- 
sai}^ In this senes one patient did not show positive ^lectrocardiogiaphic 
changes until 15 dajs had elapsed, and in another characteristic changes 
ucie not found until the fifth week The finding of a leukocytosis and an 
increased sedimentation late often help in establishing a correct diagnosis 


Treatment 

After a definite diagnosis is established the following treatment should 
be carried out 

Complete bed rest should be stiictly enforced during the critical 21 day 
post-occlusion period Modifications as to the amount of bed activity dur- 
ing this time would be detei mined by the seventy of the attack For the 
milder attack four to six weeks of bed rest should be enfoiced For the 
more severe attacks eight to 10 weeks of complete bed rest are necessary 
Convalescence should be gradual and should be systematically planned 

Relief of pain is of paramount importance Opiates will be necessary 
in the moie severe attacks Extreme caution should be exercised in the 
effort to prevent nausea and vomiting from opiates This complication 
alone may precipitate a fatal ventiiculai rupture, ventiicular fibrillation, or 
embolus formation 

The combined use of opiates with sodium luminal, aminophyllin by vein 
or rectal administration, and oxygen inhalations will often relieve pain with- 
out producing nausea, and less opiate is required than if opiates alone are 
used Small doses of whiskey have a vasodilating and pain relieving effect 
Diathermy over the precoidium is of questionable value in relieving lesidual 
anginal pain after healing has occuned Diathermy should not be used 
during the healing penod ’ 

The relief of dyspnea is most satisfactorily effected by continuous oxygen 
inhalations Rectal or mtiavenous injection of aminophyllin will often give 
great relief from the oithopnea and dyspnea of acute left ventricular failure 

The caie of the gastrointestinal tract is important Gaseous distention 
should be prevented by small frequent feedings of liquid and soft diet Dex- 
trose given in water at two hour intervals is helpful Occasionally, it will 
be necessaiy to give fluids and dextrose by hypodermoclysis Fluids' should 
never be given by venoclysis 

Small doses of laxatives given frequently will often help prevent ab- 
dominal distention Heat applied to the abdomen is of value Prostigmin 
or pitressm should not be used to combat flatulence 

Small enema of oil and glycerin (six to eight ounces) should be used 
exclusively rather than the usual 2 liter enema of saline The larger enemas 
may, by their exhausting effect and the inci eased abdominal pressure, pro- 
duce a fatal complication 
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Cardiac Medication Quinidine sulfate in three to five grain doses at 
thiee houi intervals may prevent the occuirence of disastrous arrhythmias 
(auricular fibrillation, flutter, or ventriculai fibrillation) 

Coramine, by hypodermic, should be cautiously used Although it has 
been shown to produce an increased coronary blood flow, the elevation of 
blood pfessure associated with its hypodermic use is not desirable in the acute 
phase of a coionary thrombosis 

Atropine sulfate is of questionable value Some workers have claimed 
an increased coronary flow due to the increased heart rate caused by vagal 
release 

Digitalis is definitely contraindicated in acute coronary thrombosis unless 
the patient has developed congestive heart failure or auricular fibrillation 
with a rapid ventricular rate With either of these complications it should 
be cautiously used 

Other circulatory stimulants such as adrenalin, caffeine, and strophanthin 
should be avoided entirely unless the degree of circulatory shock demands 
their use Even then, small doses cautiously used may be enough to over- 
stimulate the ventricle and produce a fatal complication Glycocol has been 
used by some to relieve the extreme exhaustion that develops m severe at- 
tacks 


Summary 

1 One hundred white patients with coronary occlusion are reported 
This includes consecutive patients seen and followed in private practice since 
1930 

2 There was an immediate mortality of 12 per cent and a total mortality 
of 34 per cent 

3 Twenty-five of these patients had subsequent second or third attacks 
of coronary thrombosis 

4 Occupations involving executive capacities or considerable individual 
initiative were most frequent 

5 Overworr}', overwork, and overeating were the most commonly oc- 
curring habit excesses 

6 Obesity, chronic cholecystitis, and diabetes mellitus were the most 
commonly associated diseases 

7 Physical exertion, bed rest, large meals, and emotional upsets were the 
most fiequent events associated with the immediate attack 

8 Circulatory collapse and embolic phenomena were the most common 
complications of the immediate attack 

9 Angina pectoris, before and after the attack of coronarj' occlusion, 
was more common than no angina before or after the attack 

10 Referred pain was most common in the upper extremities and epi- 
gastrium, but was found in all levels from the mastoids to the lumbar region 
Abdominal distress occurred in 50 per,cent 
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11 Hypci tension before the attack was found m 41 pei cent, and it pei- 
sisted aftei the attack in 20 per cent 

12 Cardiac hypeitiophy either before or after the attack was found in 
59 pel cent Foity-one per cent had a normal sized heart Arteriosclerosis 
in varying degrees was present in 97 per cent 
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PNEUMOCOCCAL MENINGITIS * 

By James M Ruegsegger, M D , Cincinnati, Ohio 

Introduction 

In 1896 Jemma ^ reported one of the earliest if not the first case of cure 
of pneumococcal meningitis In spite of frequent subsequent reports of 
cures in the literature, this disease for many years has been thought to be 
almost always fatal Goldstein and Goldstein® made an exhaustive study 
of the literature in 1927 and reported that “there are on record m the litera- 
ture about 150 cases of recovery from proved pneumococcal meningitis 
The recent increase in the frequency of reports of cures seemed to justify a 
review of the literature and especially an evaluation of the various methods 
of therapy employed These methods were carefully analyzed and evaluated 
in tlie hope of disclosing some common denominator which would give the 
clue to the successful treatment of this disease This review and an analy- 
sis of the cases of pneumococcal meningitis seen at the Cincinnati Gen- 
eral Hospital in tlie period from 1936 through 1941 form the basis of this 
report 


Experimental 

Several investigators have succeeded m producing this disease m ani- 
mals, and have thereby contributed considerably to our understanding of its 
human counterpart Stewart,® after discarding cats and rabbits, found the 
dog to be a suitable experimental animal He succeeded in reproducing the 
disease in this animal by the intiacisternal inoculation of virulent pneumo- 
cocci Witli Type I infections the picture presented was that of a rapidly 
spreading, fibrino-purulent leptomeningitis which involved all regions of the 
meninges as eai ly as 24 hours after infection In some animals, superficial 
encephalitis with invasion of the choroid plexuses was present , in others, the 
cord dura was invaded, the spinal nerve roots were involved, and there was 
an inflammatory process in tlie epidural fat Especially remarkable, and im- 
portant from the standpoint of treatment, was the high incidence of central 
cord involvement or even of suppurative myelitis in a large senes of dogs 
infected with Type I pneumococci In several instances tins worker was 
able to effect cures by cisterno-lumbar lavage and the intrathecal introduction 
of an optoclnn-serum mixture He thought it extremcl} important to bring 

* Received for publication October 25, 1941 

From the Department of Internal Aledicme, CincinnaU General Hospital 

This stud> was made possible by a grant gi\cn in honor of Craig Yciser bj Mrs Lilj 
A Fleishmann 
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all parts of the meninges into frequent contact witli the therapeutic agent, 
when such contact was not complete “lemfection” was almost inevitable 

Stewait’s“ efforts with Type II infections weie equally successful in 
rcpioducing the disease He found, howevei, that Type II pneumococcal 
meningitis in dogs was chai acterized by the eaily production of a heavy 
fibrinous exudate and a consequent tendency toward the development of 
subaiachnoid “blocks “ The exudate tended to involve the walls and peri- 
vascular sheaths of deeply penetiating vessels, with subsequent parenchy- 
matous softening and biain or cord abscesses The lateral ventricles ap- 
peared to be a point of election, and hydrocephalus occurred early Central 
myelitis was common and also appealed eaily m the disease Employing a 
technic similar to that used in Type I infections, he was unable to effect any 
cures in canine Type II pneumococcal meningitis 

Kolmer and his associates * produced meningitis experimentally in rabbits 
and treated the animals with intratliecal injections of ethylhydrocuprein alone, 
and in conjunction with the homologous serum They were able to reduce 
the moitality only slightly even though tieatment was begun a few hours 
after infection They, too, discarded the rabbit and selected the dog as a 
more suitable animal for pneumococcal experimentation Following then 
production of the disease in dogs, they employed vai lous antiseptics and anti- 
bodies as therapeutic agents but found none to be of eminent value They 
did feel, however, that the lavage of the ventricular system was effective and 
that this might be combined with mtiathecal administration of specific anti- 
body or ethylhydrocupiein Later, they reported cures in animals following 
the intracarotid and mtiacisteinal injection of a mixture of Fluntoon’s anti- 
body and ethylhydrocuprein More recently Kolmei showed that sulfanil- 
amide administered to these aitificially infected animals prolonged then 
lives 

Gross and his collaboiatois have reported the production of pneumo- 
coccal meningitis in lats after the intracranial inoculation of broth cultures of 
pneumococci The disease produced in these studies veiy closely resembled 
that produced m dogs Encephalitis occuired in moie than half of the un- 
treated animals Pus was found in the ceiebral ventricles m two-thirds of 
the rats at necropsy In these animals, too, pus in the cential canal or frank 
myelitis was found very frequently, occurring in about 40 per cent of the 
untreated animals These workers employed vaiiotis forms of therapy 
including the sulfonamides as well as specific serum They found both 
sulfanilamide and sulfapyndme to be effective in reducing the mortality in 
the experimental disease , in Type I infections a combination of sulfanilamide 
by mouth and serum mtraperitoneally was the most effective treatment 
Type III antipneumococcus serum was without effect in ti eating the homolo- 
gous infection Increasing the size of the infecting dose or delay in in- 
stituting treatment diminished the likelihood of recovery It is interesting 
to note that the animals which recovered showed very little evidence of a 
previously existing meningitis 
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Diagnosis 

The clinical picture of pneumococcal meningitis is not characteristic If 
signs of meningitis supervene during the acute stage of pneumococcal pneu- 
monia, the etiology of the formei may be presumed to be pneumococcal 
But pneumococcal invasion of the meninges does not produce either signs or 
symptoms which aie pathognomonic 

The diagnosis of tlie disease should depend on an examination of the 
spinal fluid The fluid is usually undei increased pressure , in the majority 
of instances it lacks the usual transparency of normal spinal fluid, varying 
from a ground glass to a frankly purulent appearance Further examination 
may show a deciease m the sugar content and an increase in protein and 
cellular elements Almost always the predominant cell is the polymorpho- 
nucleai leukocyte, but Malaguzzi-Valeri ® reported a case of meningitis due 
to mouse-avirulent Type I pneumococci in which the cellular leaction of the 
cerebrospinal fluid was lymphocytic 

Rhoads et al ’ have rightly pointed out tlie erroi of the old dictum that 
meningitis is due to the meningococcus until proved otherwise As with 
other bacterial diseases, the diagnosis of pneumococcal meningitis should de- 
pend on the demonstration of the oi g^nisni In more than half of the cases 
this can be done by a microscopic examination of the spinal fluid with the 
aid of suitable typing sera If this fails, culture of the fluid will usually yield 
sufficient growth within a few horns to peimit of the rapid identification of 
tlie organism Identification of the pneumococcus by tinctorial methods has 
undoubtedly confused the pictuie of pneumococcal disease as reported in the 
literatuie, and should be deprecated The finding of gram-positive organ- 
isms in pans is not sufficient evidence for the diagnosis of pneumococcal 
meningitis, if such organisms aie bile-soluble, the diagnosis may then be 
made The adaptabilitj' of the “quellung ” phenomenon of Neufeld has 
largely eliminated the necessity for bile-solubility determinations, and permits 
of a rapid species as well as type identification 

Any type of pneumococcus may cause meningitis The so-called 
“higher” types of pneumococci are less likely to cause meningitis, but there 
IS no leasoii to believe that these “higher” tjpes aie any less virulent after 
they have invaded the meninges Table 1 will show the distribution of types 
of pneumococci causing meningitis in three large metropolitan hospitals m 
the United States, as compaied with a large series reported by Ordman ® 
from South Africa Close study of the table reveals tliat the t) pe-distribu- 
tion of pneumococci causing meningitis follows no pattern closely as it does 
111 pneumonia The one apparent exception is the high incidence of Tjpe III 
pneumococci m the three American series, the high incidence of Tjpe III 
pneumococcus m ear and sinus infections and the predisposing influence of 
such diseases probably explains this exception Fuller and more accurate 
repoiting of pneumococcal disease in the future may disclose incidences, the 
significance of which is not apparent from such small senes It may be 
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wolth while to point out the disparity in pei cent incidences of Type I 
pneumococcus between the United States and South Africa In the latter 
country this organism occurred to about the same extent in pneumonia as it 
did in meningitis In this country, Type I causes pneumonia in 20 to 30 
per cent of many laige series, whereas in the three listed series of meningitis 
It was the causative agent in no more than 6 per cent The typical nature 
of Type I pneumococcal pneumonia and the early use of potent sera may be 

l^BLC I 

This table contains the type variations in three large general hospitals in the United 
States as compared with the distribution as reported by Ordman m South Africa The New 
York figures are taken from the Harlem Hospital, and were kindly furnished by Dr J G M 
Bullowa The Boston figures were reported from the Boston City Hospital by Dr Maxwell 
Finland 


Type 

Cincinnati 

New York. 

Boston 

South Africa 

I 

3 

4 

6 

113 

II 

12 

2 

10 

28 

III 

10 

14 

18 

30 

IV 

5 

5 

5 


V 

8 

2 

6 

25 

VI 

6 

6 

2 


VII 

6 

10 

7 

18 

VIII 

4 

7 

12 


IX ; 

1 

2 

2 


X 

1 

3 

5 

4 

XI 

1 

0 

3 


XII 

5 , 

5 

2 

26 

XIII 

0 

0 

2 


XIV 

3 

8 

4 

9 

XV 

0 

0 

0 


XVI 

i 0 

1 0 

0 


XVII 

1 

1 

1 


XVIII 

1 

6 

3 


XIX 

2 

1 

2 


XX 

1 

3 

3 


XXI 

0 

1 

0 


XXII 

2 

1 

1 


XXIII 

1 

7 



XXIV 


0 



XXV 


2 

1 

7 

XXVII 



1 


XXVIII 

1 


1 


Above XXXII 

2 

2 

2 


Untyped 



1 

Others 433 


76 

92 

100 
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responsible for the low incidence of this type of meningitis The pre- 
dominance of Type II and Type V pneumococci in the Cincinnati series is 
accounted for by the high incidence of endocarditis complicating pneumo- 
coccal pneumonia at the Cincinnati General Hospital, the frequency with 
which meningitis occurs as a terminal event m pneumococcal endocaiditis 
has been reported previously ® 

The infrequency with which more than one organism attacks any given 
part of the body at the same time is well exemplified in meningitis This 
phenomenon is especially difficult to explain in meningitis which follows 
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head injuiies and skull fractuies During the years 1936 to 1941 at the 
Cincinnati General Hospital, moie than one kind of organism was never 
found in an infected spinal fluid A lare instance of multiple infection is 
recorded in the literature Some confusion may be caused by cross-reac- 
tions of typing sera of the higher types, one of our recently recovered pa- 
tients had a pneumococcus m his cerebrospinal fluid which showed the 
"quellung” reaction with both Type XI and Type XVI sera, it was later 
identified * as a pneumococcus beyond Type XXXIII Another patient had 
pneumococci in the spinal fluid which reacted with both Type VII and Type 
XXIV diagnostic seia, a chaiacteristic of the so-called Type VII C pneumo- 
coccus Reveno and McLaughlin repoi t one instance of bile-soluble encap- 
sulated gram-positive diplococci which weie agglutinated by both Type I and 
Type II sera, in all piobabilit)' this phenomenon may have been accounted for 
by bivalent agglutinating sera Recently, Erikkson and Sjoberg have re- 
corded a case of meningitis secondary to a head injury which was caused 
by Type 11 and Type XX pneumococci, the genuineness of the multiple 
infection is substantiated by the fact that the patient improved after Type 
II serotheiapy and the homologous organisms disappeared from the cere- 
brospinal fluid whereas the Tj'pe XX oiganisms remained, and cure was not 
effected until Type XX antiserum was employed Gaffney reported a case 
of meningitis in an infant in which H infliiensae, Type VIII pneumococcus 
01 both were giown from the cerebrospinal fluid on all occasions, unfortu- 
nately, cultuies were not obtained at necropsy when the exudate showed only 
gram negative bacilli Pray®® has leported a case of osteomyelitis compli- 
cated by meningitis in which both a Type V pneumococcus and Staphylo- 
coccus am eus were isolated from both the blood and the spinal fluid 

The association of pneumococcus with the tubercle bacillus in the cere- 
brospinal fluid was lecorded by Achard and Horowitz", biological identi- 
fication was not recoided Two reports m the French literature^®'" at- 
tempted to show the association of meningococcus with pneumococcus m 
the causation of meningitis Identification of the organisms in both reports 
was made on the basis of tinctorial and morphological characters alone 

Predisposing Factors 

Pneumococcal meningitis may attack at any age (table 2) It has been 
leported m the newborn The other extreme was exemplified b> a pa- 
tient, m oui own senes, who uas more than 90 years of age In our own 
expel lence the age incidence cuive has resembled somewhat that seen m 
pneumococcal pneumonia m this community with a peak m the first decade 
and another m the fifth decade A composite age incidence graph embrac- 
ing all of the repoi ted cases m the past 15 years shous more than half of the 
cases to occur before the age of 21 , another peak does, however, occur m the 
fifth and sixth decades 

♦Through tlie courtcsj ot Miss Frances Clapp of the Ltdcrk Laboratories, Pearl Rntr 
New York 
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The influence of sex on the incidence of bacteiial diseases in general is 
not well iindei stood In oui own series, the male female ratio of 2 1 pre- 
vails in pneumococcal infections of the meninges as well as of the lungs A 
similar picdomniaiice of the infection among males is appaient in the re- 
ported cases 

Theie are lecorded instances of pneumococcal meningitis among human 
beings of all colois and laces, and theie is veiy little evidence to show that 
any race shows any paiticular immunity or susceptibility However, Ragiot, 


Table II 



Died 

Lived 

Grand 

1927-36 

1937-11 

lolil 

1927-36 

1937-41 

Total 

Total 

Under 1 yr 


33 

54 

7 

12 

16 

73 

1-10 


58 

70 

20 

65 

85 

155 

11-20 


29 

38 

10 

60 

63 

108 

21-30 


26 

35 

12 

25 

36 

74 

31-^0 

9 

29 

38 

4 

28 

30 

70 

41-50 


39 

48 

2 

26 

28 

77 

51-60 

7 

27 

34 

2 

7 

9 

43 

61-70 

4 

16 

19 

0 

2 

1 

22 

71-80 

1 

4 

5 

0 

1 

1 

6 

81-90 

1 

0 

1 

0 

0 

0 

1 

Male 

54 

154 

204 

32 

135 

161 

375 

Female 

25 

86 

111 

26 

81 

99 

218 

White 

62 

115 

176 

48 

158 

200 

383 

Colored 

9 


25 

4 

22 

26 

52 

January 

9 


24 

8 

15 

23 

47 

February 

7 


19 

5 

24 

27 

48 

March 

8 


24 


17 

20 

48 

April 

1 


15 


18 

23 

38 

May 

5 


9 


24 

25 

36 

June 

3 


10 


10 

13 

25 

July 

2 


6 

1 


7 

14 

August 

3 

2 

5 

4 


15 

23 

September 

2 

2 

4 

0 


7 

11 

October 

6 

10 

16 

3 

11 

14 

30 

November 

4 

4 

8 

3 

10 

12 

21 

December 

3 

10 

13 

2 

11 

13 

26 


Delbove and Nguyen-van-Huong do express the belief that the Annamites 
of Cochin-China are particularly good subjects for pneumococcal meningitis 
The series at the Cincinnati General Hospital shows about the same ratio 
between white and negro patients as is seen m pneumococcal pneumonia 
The monthly incidence of the disease is shown in table 2 In a disease 
so closely related to diseases of the respiratoiy tiact, such a distribution is 
not remarkable The even distribution over the warmer months shows the 
effect of other factors than pneumococcal pneumonia in this disease 

The contagiousness of pneumococcal meningitis depends on the condi- 
tions favoring the dissemination of pneumococci The disease occurrec 
simultaneously in a man and his wife in the series at the Cincinnati Genera 
Hospital, but both patients had lobai pneumonia, in addition Boyd, Bai on 
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and Schlachman lepoit the occurrences of pumary Type II pneumococcus 
meningitis in a woman and her son, occurring one week apart 

Pneumococcal meningitis is frequently classified as either primary or 
secondary Since the cranial contents are noimally not exposed to a pneu- 
mococcus-containing enviionment, the concept of primary meningitis is diffi- 
cult to sustain Surprisingly small collections of pneumococcal infectious 
processes are capable of invading tlie meninges either by direct extension 
or by metastasis It is not unlikely that “ cryptogenic ” describes the evo- 
lution of the process more accurately In our own experience we have not 
seen a case of pneumococcal meningitis which came to necropsy which did 
not show at least one focus containing the homologous type of pneumococcus 
elsewhere in the body In the series of collected cases comprising this re- 
port less than 25 pei cent were reported as being primary in origin In- 

Table III 



Died 

Lived 

Grand 

Total 

1927-J6 

1937-41 

Total 

1927-36 

1937-41 

Total 

Blood culture 


i 

1 






Positive 

20 

58 ' 

74 

1 

31 

31 

110 

Negative 

6 

27 

33 

5 

60 

57 

98 

Focus 








Head injury 

4 

1 

5 

3 

8 


16 

Skull fracture 

7 

IS 

22 

2 

14 


38 

Otitis media 

19 

83 

102 

18 

82 


202 

Pneumonia 


26 

36 

7 

8 

14 

51 

Sinuses 

2 

12 

14 

1 

14 

15 

29 

Upper respira- 








tory infection 

0 

10 

10 

2 

17 

19 

29 

Endocarditis 

8 

15 

19 

0 

0 

0 

23 

Eye 

2 

1 

3 

0 

1 

1 

4 

Primarj' 

20 

31 

51 

18 

47 

59 

116 


fections \vithin, or injuries to, the head were responsible for more than half 
of this series of meningitis Frequently trivial trauma to the skull may be 
the only possible explanation for the onset of the meningitis ■®’ Simi- 
larly, a long period may elapse between skull fracture and the onset of 
meningitis , and not infrequently, skull fracture may not be apparent 

even when suspected 

Otitis media and mastoiditis are listed as the cause of 202 out of 508 
cases (table 3) Paranasal sinus disease, head injury and skull fracture 
accounted for 83 additional cases Pneumonia accounted for 46 of our 
own cases, whereas it nas recorded as the primary focus in onl)* 51 of the 
collected cases Pneumococcal endocarditis, rarely a primary disease, fre- 
quently terminates m meningitis ® The disease follon ed influenza and 
upper respiratory infections m only 5 per cent of the collected cases In- 
juries to, or operations upon the eye very infrequently are followed by pneu- 
mococcal meningitis ■' Unusual cases following cellulitis of the ear 
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nituitaiy tumol, lung abscess and pneumococcal peritonitis have been le- 
ported"®’^’"”’''” Interestingly enough, lumbar punctuie either as a diag- 
nostic 01 a theiapeutic measuie was incriminated only twice as the predis- 
posing cause of the meningitis This confirms Fray’s opinion that 

lumbar puncture was not a factor m causing the disease ““ , u 

The influence of previous infection or disease of the meninges is difficult 
to determine Recurrent infections aie not uncommon Clark®' reports 
a case in which the patient, an adult, recovered from an attack of pneumo- 
coccal meningitis but died two years latei during a recuirence, the pneumo- 
coccus was not typed during the fiist attack, whereas a Type IV pneu- 
mococcus was responsible for the patient’s death One of our patients 
recovered from three attacks of pneumococcal meningitis within nine months 
The organisms were of a different type in each instance being Types XVII, 
beyond XXXIII, and XXV respectively Recently Craddock and Bowers 
leported a patient who had four attacks of meningitis within a year, with 
lecovery in each instance Type XVII and Type XXVIII pneumococci 
were isolated duiing the fiist and thud attacks respectively, whereas the 
spinal fluid cultuies were sterile during the second and fourth Three in- 
stances ®® of pneumococcal meningitis at varying intei vals after recov- 
ery from hemolytic streptococcal meningitis appear in the literature, 
covered And the French literature®® records a case in which an adult 
recovered from two attacks of meningococcal meningitis, as well as from a 
pneumococcal infection of the meninges 


Treatment 


± L ivx X 

The diversity of methods of theiapy of pneumococcal meningitis, at least 
prior to 1937, is an indication of their inadequacy Continuous subara 
noid drainage with intiavenous hypotonic saline, cisterno-lumbar lavage, 
optochin and its derivatives, intravenous iodine and charcoal and speci c 
seiotheiapy have all had their advocates, but no woiker employing any sing e 
method has been able to repoit an impiessive series of cures 

Table 4 represents a tabulation of the reported cases of pnetim 

meningitis m the available medical literature since s been 

cases listed m table 1 It is readily apparent that since 1936 i^has 
an increased interest m this disease, and many more cures aie b g 
There is no evidence that the incidence of the disease is increasing, 

contrary, many epidemiological repoits of otherapy 

a decreased incidence of complications since the advent of c Py 

LrSese leases Both the augmented interest and the improved medi- 
nds of treatment have undoubtedly been occasioned by the mtroduc ion 
S^fanilamid? and its derivatives In table 5 are tabulated by types the 
r:X”~s since 1926, to which have been added five recover^s 
f rtipvinuslv reported from the Cincinnati General Hospital P 
rlvermrBomTemngrn^ but dying shortly theieafter of other diseases 
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are not included Scott'*® and Toomey and Roach have reported recov- 
eries from meningitis followed within a few weeks by death from pneumo- 
coccal endocarditis due to the homologous organism , one patient m our own 
series recovered from Type XIV pneumococcal meningitis, but died three 
weeks later of pneumococcal endocaiditis 


Table IV 


Tjpe 

Died 

Lived 

Grand Total 

1927-36 

1937-41 

1927-36 

1937-41 

I 

s 

25 

4 

21 

55 

II 

6 

2 

2 

6 

16 

III 

18 

S3 

8 

42 

121 

IV 

2 

12 


10 

24 

V 


4 


10 

14 

VI 


11 


8 

19 

VII 


8 


7 

15 

VIII 


5 


4 

9 

IX 


2 


1 

3 

X 


6 


3 

9 

XI 


1 


1 

2 

XII 

2 

1 


1 

4 

XIII 


1 


6 

7 

XIV 


7 


3 

10 

XV 


0 


2 

2 

XVI 


1 


0 

1 

XVII 


0 


2 

2 

XVIII 


12 


10 

22 

XIX 


4 


7 

11 

XX 


0 


4 

4 

XXI 


2 


1 

3 

XXII 

1 

2 


0 

3 

XXIII 


3 


4 

7 

XXIV 


1 


0 

1 

XXV 


1 


3 

1 

XXVII 


1 


1 

1 2 

XXVIII 


1 


4 

5 

XXIX 


2 


3 

5 

XXXI 


2 


3 

5 

XXXII 




1 

I 

Above XXXII 


5 


9 

7 

Group IV 

13 

6 

4 

6 

29 

Untyped 

39 

74 

44 

58 

215 

Total 

86 

1 

255 

62 

234 

637 


A review of this table shows that a sulfonamide was used alone in 102 
of the cases, whereas a sulfonamide and some other drug, or operation uere 
employed in 25 additional cases Serum was the only therapeutic agent of 
import m 24 cases, and serum and sulfonamide therapy were combined m 
70 cases In five cases serum, sulfonamide and some other drug uere ad- 
ministered Thus, m more than 85 per cent of the lecovercd cases one of 
the sulfonamides or serum oi both were employed as the significant thera- 
peutic agents Twehe of the patients recovered without any therapy w'hich 
might conceivably be called specific, and fi\c others reco\ered after surgical 
drainage of the primaij focus 
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Table V 


Refer- 

ence 

Blood 

Ciil- 

\ge 

Focus 

Treatment 

No 

ture 





Type I 


10 

B 


1 

Head injury 

Bivalent serum 

71 



Skull fracture 

Serum 

72 

— 

1 

Upper respiratory 
infection 

Daily lumbar puncture 

73 

Neg 

57 

Otitis media 

Serum 

74 


16 

Primary 

Prontosil 

75 

— 

26 

Primary 

Prontosil 

36 

— 

17 

Otitis media 

Sulfapyridine 

76 

— 

■fl 

Primary 

Sulfapyridine 

77 

— 

III 

Primary 

Sulfanilamide 

49 

Pos 

8 

Otitis media 

Sulfanilamide, sulfapyridine and serum 

51 

Neg 

7 

Otitis media 

Sulfapyridine 

7 

Pos 

15 

Primary 

Sulfanilamide and serum 

43 

Neg 

44 

Otitis media 

Sulfapyridine, serum and mastoidectomy 

65 


<1 

Pneumonia 

Sulfapyridine and serum 

78 

— 

47 

? Sinus 

Sulfanilamide and sulfapyridine 

79 

— 

— 

Primary 

Sulfanilamide, sulfapyridine and serum 

80 

— 

24 

Otitis media 

Prontosil album and soluseptazme 

6 

— 

<1 

Primary 

None 

61 

— 

23 

Otitis media 

Sulfanilamide and mastoidectomy 

81 

. 

12 1 

Otitis media 

Serum and mastoidectomy 

229 

Pos 

46 

Otitis media 

Sulfapyridine and serum 

239 

Neg 

13 

Otitis media 

Sulfapyridine and serum 

240 

— 

14 

Otitis media 

Sulfapyridine and serum 

241 

Neg 

35 

Primary 

Sulfapyridine 

241 

Neg 

25 

Primary 

Sulfapyridine 


Type II 


82 

B 

31 

Primary 

Convalescent serum 

83 


<1 

Pneumonia 

Serum 

19 


43 

Primary 

Serum 

19 


14 

Primary 

Serum, Prontosil, and hydroxyethylapocupreine 

84 

Neg 

5 

Otitis media 

Mastoidectomy and hyperthermia 

11 

— 

24 

Head injury 

Sulfapyridine and specific sera (II and XXJ 

230 

— 

1 

1 

Upper respiratory 

Sulfathiazole 

241 

Neg 

19 

Primary 

Sulfapyridine 


Type III 


85 

Neg 

R 

Otitis media 

86 


19 

Otitis media 

87 


19 

Otitis media 

88 


1 30 

Primary 

89 


35 

Otitis media 

90 

Neg 

50 

Eye 

31 

B 

32 

? Spinal anes- 
thesia 

91 


35 

Otitis media 

92 

HHH 

40 

Otitis media 

93 


32 

Otitis media 

94 

Neg 

15 

Otitis media 

64 

95 

Neg 

5 

<1 

Otitis media 

96 


11 

Otitis media 


Antimeningococcus serum 
Serum and radical mastoidectomy 
Mastoidectomy 

KMnOi enemata . , ^ , 

Forced drainage and radical mastoidectomy 

Sulfathiazole and serum 
Antimeningococcus serum 

Sulfapyridine, serum and mastoidectomy 
Sulfapyridine, and petromastoidectomy 
Labyrinthectomy 
Mastoidectomy 

Sulfanilamide and mastoidectomv 

Sulfapyridine 

Sulfapyridine and serum 
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Table V (Contmued) 


Refer- 

ence 

Blood 

Cul- 

Age 

Focus 

Treatment 

No 

ture 





Type III {Continued) 


49 


39 

Otitis media 

Sulfapyridine, serum and mastoidectomy 

50 



36 

Otitis media 

Sulfapyridme 

97 

Neg 

11 

Otitis media 

Sulfanilamide, mastoidectomy and hydroxyethylapo- 

97 

Neg 

8 

Otitis media 

Sulfanilamide, mastoidectomy and hydro\yethylapo- 
cupreine 

51 

Neg 

45 

Otitis media 

Sulfapyridme 

51 

Pos 

11 

Otitis media 

Sulfapyridme 

37 

Pos 

6 

Otitis media 

Sulfathiazole and serum 

43 

Neg 

48 

Otitis media 

Sulfapyridme, serum and petrosectomy 

98 


39 

Otitis media 

Prontosil, serum and radical mastoidectomy 

52 


9 

Otitis media 

Sulfanilamide 

99 


48 

Otitis media 

Sulfapyridme 

100 

— 

30 

Primary 

Sulfapyridme 

54 

— 

15 

Otitis media 

Sulfapyridme, serum and apicectomy 

101 

— 

18 

Otitis media 

Sulfapyridme 

42 

Neg 

10 

Otitis media 

Sulfanilamide and mastoidectomj' 

102 

Neg 

25 

Upper respiratory 
infection 

Sinus 

Sulfapyridme 

103 

- - 

42 

Prontosil and operation 

104 


17 

Otitis media 

Sulfanilamide and mastoidectomy 

105 



54 

Otitis media 

Sulfanilamide 

106 



Otitis media 

Sulfanilamide 

107 



Otitis media 

Sulfanilamide 

108 


3 

Sinus 

Sulfanilamide and drainage of sinuses 

109 


17 

Mastoid 

Serum and mastoidectomy 

110 


35 

Mastoid 

Sulfapyridme, serum and mastoidectomy 

44 

Pos 

46 

Conjunctivitis 

Sulfapyridme, serum and sulfadiazine 

111 


6 

Otitis media 

Sulfapyridme 

111 

— 

7 

Otitis media 

Sulfapyridme 

111 

— 

6 

Otitis media 

Sulfapyridme 

112 

Pos 

22 

Otitis media 

Sulfapyridme and serum 

112 

Neg 

12 

Otitis media 

Sulfapyridme and serum 

113 

Neg 

46 

Mastoid 

Sulfathiazole and sulfamethylthiazole 

231 

Neg 

Kl 


Sulfathiazole 

241 

Neg 


Primary 

SulfapjTidme 


T>pe IV 


114 

— 

7 

Upper respiratory 
infection 

Sulfapyridme 

43 

Pos 

1 

Otitis media 

Sulfapyridme, serum and drainage of brain abscesses 

43 


8 

Primary 

Sulfapyridme and serum 

115 

Pos 



Nose fracture 

Continuous subarachnoid drainage 

116 

9 

Sinus 

Sulfapyridme, and radical frontal operation 

32 

Neg 

5 

Otitis media 

Sulfanilamide and serum 

117 

Neg 

40 

Primary 

Daily lumbar punctures 

118 

Neg 

19 

Primary 

Sulfanilamide and serum 

108 

Pos 

1 

Primary 

Sulfapyridme and serum 

119 

Pos 

6 

Otitis media 

Sulfapyridme and serum 

231 

Neg 

5 


Sodium sulfapyridme and serum 

239 

Neg 

62 

Otitis media 

Sulfanilamide and serum 


Tvpe V 



Neg 

9 

Otitis media 

Sulfanilamide, mastoidectomy, and hydroxy etliyl- 

97 j 



apocupreme 
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M 

Blood 

Cul- 

ture 

Asc 

Focus 

1 reatment 




Type V (CotUtnued) 

51 

NeR 

1 

11 

Otitis media 

Sulfapyridine and mastoidectomy 

43 

Pos 

13 

Upper respiratory 
infection 

Otitis media 

Sulfapyridine, serum and mastoidectomy 

120 

Neg 

9 

Prontosil and mastoidectomy 

121 

muM 

Otitis media 

Sulfapyridine and serum 

41 

Neg 

12 

Otitis media 

Sulfapyridine and serum 

41 

Neg 

IS 

Upper respiratory 
infection 

Otitis media 

Sulfanilamide and sulfapyridine 

41 

Neg 

29 

Sulfanilamide and sulfapyridine 

122 

Neg 

6 

Otitis media 

Sulfapyridine, serum and operation 


Type VI 


123 

Neg 

2 

Otitis media 

Sulfanilamide and serum 

25 


6 

Nose fracture 

Sulfapyridine and serum 

7 

Pos 

8 

Pneumonia 

Sulfanilamide and serum 

32 

Neg 

16 

Sinus 

Sulfanilamide and serum 

124 

Pos 

<1 

Primary 

Sulfapyridine and serum 

232 

Pos 

54 

Nasal polyp 

Sulfapyridine and serum 

233 

— 

42 

Skull fracture 

Sulfathiazole and sulfapyridine 

234 

Pos 

5 

Skull fracture 

Sulfapyridine 


Type VII 


125 


20 

Sinus 

Sulfanilamide, serum and radical frontal operation 

59 

Pos 

33 

Pneumonia 

Sulfanilamide and serum 

42 

Neg 

8 

Skull fracture 

Sulfanilamide and serum 

61 


48 

Pneumonia 

Sulfanilamide, serum and continuous drainage 

126 

— 

19 

Otitis media 

Sulfapyridine, rubiazol, soluseptazine, and mastoid- 
ectomy 

241 

Neg 

17 

Primary 

Sulfapyridine 

231 

Neg 

12 


Sodium sulfapyridine 


Type VIII 


119 

112 

234 

243 

Pos 

Pos 

Neg 

<1 

13 

36 

Primary 

Primary 

Pneumonia 

Sulfapyridine and serum 

Sulfanilamide and sulfapyridine 

Sulfadiazine and serum 

Sulfadiazine 

Type IX 

51 

Neg 

32 1 

Upper respiratory 
infection 

Sulfapyridine 

TypeX 

7 

127 

229 

Pos 

42 

7 

19 

Primary 

Primary 

Otitis media 

Sulfapyridine and serum 

Sulfapyridine 

Sulfapyridine 

N 

128 


. - " Type XI 

Otitis m& 

(Jtitis mec 

5Diratorv 

Sulfanilamide, sulfapyridine and serum 
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Table V {Continued) 


Refer- 

Blood 




ence 

No 

Cul- 

ture 

Vge 

Focus 

Treatment 


Type XII 


51 

Pos 

35 

Primary 

Sulfapyndine 

Type XIII 

21 


27 

Mastoid 

Sulfanilamide, serum and soluseptazine 

32 

Neg 

15 

Otitis media 

Sulfanilamide and serum 

41 

Pos 

31 

Pneumonia 

Sulfapyndme and serum 

129 

Neg 

35 

Mastoid 

Sulfanilamide, azosulfamide and radical mastoid 

231 

Neg 

6 


Sodium sulfapyndine 

235 


40 

Head injury 

Sulfapyndme (1 relapse) 


Type XIV 


130 

Neg 

16 

Skull fracture 

Sulfanilamide 

131 

— 

1 

Primary 

Sulfanilamide, sulfapyndme and serum 

132 

1 

1 

10 

1 

Upper respiratory 
infection 

Sulfapyndine and serum 


Type XV 


133 

43 

Neg 

22 

14 

Sinus 

Skull fracture 

Sulfanilamide and daily lumbar punctures 
Sulfapyndme 

Type XVII 

7 

Pos 

15 1 

Otitis media 

Sulfanilamide and serum 

119 

Neg 

10 

Otitis media 

Sulfapyndme and serum 

35 

■ 

32 

Pnmary 

Sulfapyndine 


1 


1 1 

Type XVIII 

1 


35 Pos 
43 Neg 


14 Primary 
8 Otitis media 


38 

134 

79 

42 

108 

33 

231 

231 


— 

19 

Otitis media 

Neg 

5 

Primary 

— 

30 

Primary 

Neg 

19 

Brain tumor 

— 


Sinus 

Pos 


Otitis media 

Neg 

11 


Neg 

3 



Sulfapyridine and serum 

Sulfanilamide, sulfapyndme, azosulfamide, and mas- 
toidectomy 

Sulfapyndine and serum 
Sulfapyndme and serum 
Sulfanilamide and sulfapyndme 
Sulfanilamide 
Sulfapyndme and serum 
Sulfanilamide and serum 
Sodium sulfapyndme and serum 
Sodium sulfapyndme and serum 


Type XIX 


63 

- 

pi 

Primary 

137 

Neg 


Pnmary 

43 

Pos 


Otitis media 

42 

Neg 

Bvfl 

Skull fracture 

135 

Pos 


Otitis media 

136 

— 

2 

Otitib media 

137 


60 

Otitis media 


Sulfanilamide, sulfapyndme and scrum 

Sulfapyndine 

Sulfapyndme and scrum 

Sulfanilamide and serum 

Sulfapy ridine, serum and mastoidectonu 

Sulfapyndme and mastoidectomy 

Sulfapvridine and serum 
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Refer- 

ence 

No 

Blood 

Cul- 

ture 

Age 

Focus 

1 rcatment 




Type XX 

138 

139 

55 

140 

Neg 

Neg 

18 

14 

41 

42 

Sinus 

Primary 

1 Upper respiratory 
infection 

Otitis media 

Radical frontal operation 
bulfapyridme and serum 

Sulfapyridme 

Sulfapyridme, serum and sulfanilamide 




Type XXI 

141 

Pos 

9 

Primary 

Sulfapyridme and serum 


Type XXIII 


49 

40 

51 

7 

Pos 

Neg 

Pos 

Neg 

53 

14 

49 

12 

Skull fracture 
Primary 

Primary 

Skull fracture 

Sulfapyridme and serum 

Sulfapyridme 

Sulfapyridme 

Sulfapyridme and serum 



Type XXV 

142 

Pos 

49 

Upper respiratory 
infection 

Sulfapyridme 

51 

119 1 

Pos 

Neg 

34 

11 

1 

Pneumonia 
Primary j 




Type XXVII 

143 

— 

11 

Primary 

Sulfanilamide 



Type XXVIII 

42 

42 

35 

144 

Neg 

Neg 

Pos 

17 

13 

32 

49 

Head injury 
Primary 

Primary 

Sinus 

Sulfanilamide 

Sulfanilamide and serum 

Sulfapyridme 

Sulfapyridme and serum 


130 

32 

145 

Neg 

Neg 

42 

22 

25 

Brain operation 
Nose operation 
Pneumonia 

Sulfanilamide and dural repair 

Sulfanilamide and serum 

Sulfapyridme and serum 



Type XXXI 

7 

32 

232 

1 Neg 
Neg 

76 

50 

Primary 

Sinus 

1 Sulfanilamide and serum 

Sulfanilamide, serum and operation 

Sulfonamide 

Type XXXH 

112 

Neg 

12 

1 

Sulfapyridme and serum 
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Table V {Continued) 


Refer- 

Blood 




ence 

No 

Cul- 

ture 

Age 

Focus 

Treatment 


Types Above XXXII 


43 

119 

236 

Neg 

Neg 

46 

10 

10 

Primary 

Otitis media 

Sinus 

[ 1 

Sulfapyridine 

Sulfathiazole and serum 

Sulfapyridine 





Group IV 

146 

Neg 

11 

Otitis media 

Serum and Pregl's iodine 

147 

— 

15 

Otitis media 

Vaccine and daily lumbar puncture 

148 

Neg 

42 

Sinus 

Continuous drainage 

149 

— 

5 

Pneumonia 

Serum 

93 

— 

50 

Dural repair 

— 

150 

Neg 

13 

Otitis media 

Sulfanilamide and mastoidectomy 

151 

— 

38 

Primary 

Sulfapyridine 

100 

'■ " 

28 

Upper respiratory 
infection 

Sulfapyridine 

152 

Pos 

6 

Otitis media 

Sulfapyridine 

237 

Neg 

41 

Osteoma of skull 

Sulfapyridine 


Untyped 


153 

_ 


]Mastoid 

Mastoidectomy and urotropin 

154 

— 

13 

Primary 

2% optochm 

155 

— 

6 

Primary 

Serum 

156 

— 

1 

Otitis media 

Serum and urotropin 

157 

— 

1 

Primary 

None 

158 

— 

8 

Primary 

Serum 

159 

— 

5 

Otitis media 

5% mercurochrome 

160 

— 

27 

Primary 

Bivalent serum 

161 

— 

1 

Pneumonia 

Polvvalent serum, vaccine and “fixation" abscess 

162 

— 

21 

Otitis media 

Serum, "fixation” abscess and mastoidectomy 

163 

— 

1 

— 

Serum 

164 

— 

25 

Primary 

Serum and optochm 

165 

— 

5 

Primary 

Multiple punctures and antimeningococcus serum 

166 

— 

43 

Primary 

Bivalent serum 

167 

: — 

— 

Otitis media 

Pn I serum, and daily lumbar punctures 

168 

Pos 

36 

— 

Polyvalent serum and daily lumbar punctures 

169 

— 

22 

Otitis media 

Urotropin and radical mastoidectomy 

170 

Neg 

18 

Primary 

Serum and daily lumbar punctures 

171 

— 

26 

Primary 

Mixed serum 

172 

— 

5 

Primary 

Serum 

34 

— 

29 

Head injury 

Daily lumbar punctures 

173 

— 

25 

Primary 

Serum and mercurochrome 

174 

— 

59 

Primary 

None 

175 

— 

21 

Skull fracture 

Huntoon’s antibody 

176 

— 

3 

Pneumonia 

Daily drainage of subarachnoid fluid 

177 

— 

16 

Pneumonia 

Felton's serum 

178 

— 

1 

— 

None 

179 

— 

13 

Otitis media 

Daily lumbar punctures 

180 

— 

1 

Primary 

Serum 

181 

— 

9 

Otitis media 

Serum 

182 

— 

5 

Primary 

Serum 

183 

— 

21 

Pneumonia 

Serum 

183 

— 

10 

Pneumonia 

Serum 

184 

— 

5 

— 

Optochm 

185 

— 

— 

Otitis media 

]Mastoidectomy 

186 


2 

Head injury 

None 
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Table V (Contmued) 


Refer- Blood 
cnee Ciil- Age 

No tiirc 



Treatment 


Untyped (Continued) 



Primary 

Primary 

Primary 

Upper respiratory 
infection 
Primary 
Pnmary 
Otitis media 
Otitis media 


Otitis media 
Skull fracture 
Otitis media 
Upper respiratory 
infection 
Otitis media 
Otitis media 
Upper respiratory 
infection 
Otitis media 
Pnmary 
Otitis media 
Otitis media 
Sinus 
Primary 
Primary 
Primary 
Primary 
Sinus 

Skull fracture 
Otitis media 
Otitis media 
Primary 
Primary 

Upper respiratory 
infection 
Primary 

Upper respiratory 
infection 
Primary 
Influenza 
Primary 
Otitis media 


Primary 

Primary 


Otitis media 

Primary 
Nose fracture 
Otitis media 

Skull fracture 


Serum 

Haptinogen 

Haptmogen 

Haptinogen 

None 

Hydro\yethyIapocupreine 

Mastoidectomy 

Daily lumbar punctures 

Sulfanilamide and serum 

Sulfanilamide and serum 

Sulfanilamide 

Rubiazol, neococcyl, soluseptazme and serum 
Sulfapyndine, septoplix and dural repair 
Sulfapyridine 

Soluseptazme, sulfapyridine, and daily lumbar punc- 
tures 

Sulfapyridine and soluseptazme 

Sulfapyridine 

Sulfapyridine 

Serum and optochin 
Polyvalent serum 

Sulfanilamide and antimeningococcus serum 
Benzyl sulfanilamide and mastoidectomy 
Sulfapyridine 
Sulfapyridine and serum 
Sulfapyridine and ‘‘1162F” 

Sulfapyridine 

Sulfapyridine 

Operation and intravenous charcoal 
Sulfapyridine 

Sulfapyridine, soluseptazme and streptalbumin 

Sulfapyridine and radical mastoidectomy 

Sulfanilamide and electrargol 

Prontosil 

Sulfapyridine 

Sulfapyridine, soluseptazme and bivalent serum 
Sulfapyridine 

Sulfapyridine 

Sulfapyridine 

Sulfap^idine, soluseptazme and mastoidectomy 

Sulfapyridine 

Sulfapyridine 

Sulfanilamide and serum 

Prontosil, and frequent lumbar punctures 

Sulfapyridine and forced drainage 

Sulfapyridine and forced drainage 

Human serum 

None 

Sulfapyridine 

Soluseptazme 

Septopli\ 

Serum and vaccine 

Elevation of bone, numerous lumbar punctures 
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Table V {Continued) 


Refer- 

Blood 




ence 

No 

Cul- 

ture 

Age 

Focus 

Treatment 


Untyped {Contmued) 


225 

i 

2 

Upper respiratory 
infection 

I Sulfanilamide 

1 

226 


64 

Pneumonia 

Sulfapyridine and “ 1162F'’ 

226 

— 

48 

Primary 

Sulfapyndine and “ 1162F" 

227 

— 

39 

Otitis media 

Sulfapyridine 

228 

Neg 

27 

— 

Sulfapyndine 

126 

— 

32 

Otitis media 

Sulfapyridine and mastoidectomy 

231 

Neg 

20 


Sodium sulfapyndine 

238 

— 

22 

None 

Sulfapyndine 

242 

Pos 

19 

Primary 

Sulfapyndine 

244 

— 

15 

Otitis media 

Sulfapyndine 

245 

— 

<1 

— 

Sulfapyndine 

245 


<1 

— 

Sulfapyndine 

245 


<1 


Sulfapyndine 


The hope of discovery of some common denominator of these recoveries 
occasioned this review, yet the key to the cure of pneumococcal meningitis 
IS not so apparent It is certain that the sulfonamides either alone or in com- 
bination with specific serum seem to be curative in certain cases of pneumo- 
coccal meningitis Finland, Brown, and Rauh,'*® in 1938, were the first to 
advocate a combined regime of serum and sulfonamide therapy in this dis- 
ease, and reported six consecutive cures employing this method of treatment 
Similarly, Neal and her associates and Rhoads et al J who reported 10 
and seven recoveries respectively, felt that combined therapy offered the 
greatest hope of success The six patients who recovered at the Cincinnati 
General Hospital received serum as well as one of the sulfonamides The 
choice of sulfonamide does not appear to be especially important, sulfapy- 
ridine has been employed most frequently because of its bacteriostatic su- 
periority over sulfanilamide, and because its diffusion into tlie cerebrospinal 
fluid IS greater than that of sulfathiazole Recently sulfadiazine has been 
employed in curing several patients with pneumococcal meningitis 
However, the pooler diffusibility of sulfathiazole is not a necessary con- 
traindication to its use, for it has been shown to be a very effective agent in 
the treatment of meningococcal meningitis as well as staphylococcal men- 
ingitis^® In our own experience, three of the patients recovered after 
receiving the latter drug and the lower blood and cerebrospinal fluid con- 
centration did not seem to be disadvantageous Dosage should be de- 
termined by the conditions surrounding the individual case The earh' ad- 
ministration of the chemical by the intravenous route, usually in the form 
of the sodium salt, is accepted and recommended by most workers because 
the lag due to absorption is thereby obviated, of course, m comatose pa- 
tients this method is almost compulsory Further time may be gained b> 
an initial intrathecal injection of a solution of the drug, Neal and her as- 
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soc'utes “ found a 2 pei cent solution of sodium sulfapyridine feasible for 
this pin pose and without untoward reaction Aftei attaining a desired 
level, fuither therapy can be continued by the intravenous or oral loute In 


general, therapy should not be discontinued for seveial days after the cere- 
brospinal fluid has been sterilized Recrudescences in pneumococcal men- 


ingitis are notorious 


13, IT, IS, 10, SO, 51, 61, 53, 51, 53 


, most frequently, inadequate 


treatment is the cause, but the possibility of undramed or unresolved puru- 


lent foci should always be kept in mind 


In a few well-authenticated cases, the organisms have apparently become 
resistant or “fast” during the course of treatment Further chemo- 


therapy IS usually useless then, and serum treatment should be employed 
without further delay 


Theoretically, a combination of seium therapy and chemotherapy is not 
unsound There are still too few cases on record to determine whether 


such a combination of therapy is more effective than chemotherapy alone 
Several workers have reported impiovement of their patients under chemo- 
therapy but without cuie until serotherapy had been employed. At the 
present time, it seems the wiser plan to give the patient the benefit of both 
types of treatment 


The amount of serum cannot be stated dogmatically Probably 100,000 
units will suffice for most cases If tests for serum adequacy are available 
and reliable, they could well be employed Otherwise, the total amount of 
serum should depend on many factors, probably the most important being 
the age of the disease, the extent of pneumococcal disease elsewhere in the 
body, and the degree of bacteremia Query used 600,000 units in treating 
a case secondary to pneumonia and empyema, and Rhoads et al ^ employed 
an equal amount in cuimg a patient with primal y meningitis Finland, 
Brown and Rauh^' felt that the intrathecal injection of large amounts of 
concentrated serum might be harmful, but advised the subarachnoid ad- 


ministration of human serum containing specific antibody as well as com- 
plement Neal et al also employed the subaiachnoid route, as well as the 
intravenous, for serum administration The importance of this factor is 
by no means clear Our own recovered patients as well as many others re- 
ported in the literature did not receive serum by this route 

The elimination or drainage of accessible purulent foci in the treatment 
of pneumococcal infections is fundamental, and meningitis affoids no ex- 
ception The literature abounds with cases exemplifying failure to heed this 
rule with the consequent reinfection and ultimate death of the patient An 


undramed middle ear,“® sinus or mastoid may frequently be asymptomatic, 
yet be the cause for the continuance of the infection And m meningitis 
secondary to pneumonia, an empyema of the pleural cavity may be easily 


overlooked 

The frequency with which lumbar punctures should be performed has 
long been a moot point At one time continuous drainage of the subarach- 
noid space was recommended m the treatment of pneumococcal as well as 



PNEUMOCOCCAL MENINGITIS 


711 


Other forms of bacterial meningitis The cases collected in this report ex- 
emplify all variations in this respect Slaughter and Sydenstricker cured 
two patients with continuous diamage of the subarachnoid space, Toone 
and Higginbotham’s®" patient recovered after 92 subarachnoid taps in the 
course of 129 days, whereas Leichengei and Abelson®® performed only one 
lumbar puncture The trend seems definitely to be in the direction of fewer 
subarachnoid drainages In our own experience lumbai punctures seem to 
be indicated foi diagnosis and as guides to adequacy of treatment 

The effect of the sulfonamides as a prophylactic requires further obser- 
vation Theoretically, it seems to be sound and judicious to employ this 
drug locally after operations on the skull or following skull fractures On 
the other hand, several workeis report the onset of meningitis during the 
couise of sulfonamide therapy for the primary infection ■‘®’ ®^’ ®®’ ®® Kol- 
mer and Amano®^ suggested the specific piophylaxis of pneumococcal 
meningitis by means of vaccine Goldman and Hirschberger ®® applied the 
principle clinically, and thought it to be of value in reducing the inti acranial 
complications of mastoiditis , the series was not well controlled In view of 
the uncertainty of development of active immunity against the pneumo- 
coccus by vaccines, prophylaxis by this method can scarcely be recommended 
very seriously 


Results of Treatment 

There is very little doubt that pneumococcal meningitis formerly was a 
very fatal disease There is no record of a recovery at the Cincinnati Gen- 
eral Hospital prior to 1937 In most communities the death rate has been 
considered to be in excess of 95 per cent 

Undoubtedly, the case mortality rate of pneumococcal meningitis has 
been lowered It is hazardous to be more specific in evaluating a series of 
collected cases, for the case reports of recoveries aie much more hkel> to 
be published than are the failures of therapy 

It appears, however, that this saving of lives affects all age groups, and 
especially those between one and 20 The prognosis in infaiicj- remains 
giave The improved method of treatment has no piedilection for a cer- 
tain type of pneumococcus, and there is no evidence that any certain type is 
especiall)' resistant to this therapy As a matter of fact, the percentile ni- 
ciease of cures of Type III pneumococcal meningitis is striking in view of 
the mortality of Type III pneumococcal pneumonia Meningitis secondarj 
to infections within the head or injuries to the head has been more amenable 
than that secondary to pneumonia, this might be expected because the pn- 
mary focus is more likely to jield to diiect treatment and because bacteremia 
is less likely to become a factor 

Neal, Applebaum and Jackson,'*® m an anal} sis of their own 30 cases, 
concluded that bacteremia had no particular bearing on the outcome of the 
disease An analysis of this series of 637 cases compels the opposite con- 
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elusion Of the 296 recoveied cases, only 31 had positive cultures, 57 had 
negative reports, and the remainder weie either uncultured or not reported 
Of the 341 patients who died, 74 had bacteremia, 33 had negative blood 
cultuies, and the remainder were not cultured Bacteremia is of paramount 
prognostic impoi t in pneumococcal pneumonia,®” and probably is a big factor 
in determining the outcome of pneumococcal disease of the meninges 

Stewart, as well as Kolmer and more recent investigators, predicted the 
difficulties of treatment of this disease m their work on animals They 
noted the tendency of the pneumococcus to piovoke the early outpouring of 
a massive fibrinous exudate The discovery of highly diffusible bacterio- 
static drugs undoubtedly adds to the humoral defense of the body in that 
respect They also noted that recovery did not occur in experimentally-pro- 
duced disease if there was more than a short interval between onset of the 
disease and institution of therapy Similarly, m the human disease earliei 
diagnosis is necessary if best results are to be obtained 

Robertson^® in England thinks that the case mortality late of the disease 
might be 25 per cent or less at present, citing his recent experience as proof 
Such optimism seems unjustified from this review , in this country there is 
no reason to believe that such results are approximated by even a wide 
margin 

Summary 

A review of the available hteratuie since 1926 conceining pneumococcal 
meningitis is presented 

It is essentially a disease of younger people but may occui at any age 
It usually follows disease of the ear, mastoid and sinuses, pneumonia, or 
injuries to the skull, frequently, the disease appears to be piimary in origin 
Important factors in determining the prognosis are age of patient, dura- 
tion of disease before treatment, presence or absence of bacteremia, and the 
extent and distribution of primary foci 

Successful tieatment depends, in the mam, on prompt and vigorous sul- 
fonamide therapy, intravenous injection of specific concentrated seium, and 
the drainage of accessible foci of pneumococcal pus 

The disease continues to have a serious prognosis, and demands early 
recognition if recovery is to occur 
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PRIMARY AMYLOIDOSIS; A REPORT OF 
THREE CASES-' 

By John A Dillon, M D , and Lloyd R Evans, M D , 

Boston, Massachusetts 

Primary or idiopathic amyloidosis is a rare and Poorly understood 
chselse although it recognized as far back as 1856, when it was de- 
scribed by Wilks ^ In the Guy’s Hospital .Report of that year Wi s 
brought attention to this pathologic entity, which he named lardaceous 
disease ” Since his time, the number of reported autopsy-proved cases has 
been small It is the puipose of this paper to add three cases to the literature 
nnd to make certain clinical observations concerning them 

^Recently several American authors have published case reports of pri- 
Tn 1936 Kerwin ^ reported two cases, and m 1939 
repoited one case and noted some 30 other cases in 
S toatme Ate tot report. Bmford' had one patient v«th proved 
amvloidosis, and more recently, Pearson, Rice, and Dickens pub- 
hshed two cases which they believed to be the first which had “ 

nSroes In 1930, however, Larsen « had noticed the occurrence of primary 
mvocardial amyloidosis in a negro man 65 years of age 

In 120,785 admissions to the Medical and Surgica^ t ftefl. 

T3 -Rrio-liam Hospital duriiig the period from April 12, 1913, to June i, 

1941 there were 35 cases diagnosed as amyloid disease J'’’® 

o,rpr1 in 23 out of 4,551 autopsies performed during this time I" 
Sejf aSytoidosis was secondary to such chronic diseases as tuber«te , 
Innp- abscess pyelonephritis, and various other forms of chron 
In only three cases was amyloidosis present without other 

fined by Reimann and others ^ and by Lubarsch 

Case Reports 

easel D B, a 

ruary 21 , 1941, and was discharged March 2, 1941 history was irrelevant He 

rt„r.s m'anV^v^o? Ihr/e day. duralioii at die 
before -try. " 

gripping snbsternd exdSwely rfated to exertion and relieved by 

Hotpiml, Boston 
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months prior to admission He had progressively increasing edema of the lower 
extremities for one month before entering the hospital Four months before admis- 
sion, he awakened one morning to find both eyes black and blue, an egg-sized mass in 
the left axilla, and a purplish symptomless rash over the left arm and pectoral region 
He had lost 20 pounds m six months During the week before admission he had two 
spells of paroxysmal nocturnal dyspnea 

Physical Evamimtion The patient was a moderately obese Italian male in no 
apparent distress The vital signs were normal, and his blood pressure was 120 mm 
Hg systolic and SO mm diastolic There were large purpuric areas over the left upper 
arm, axilla, and left half of the thorax HiS eyes, including the fundi, were normal 
He had marked dental caries and pyorrhea In the left axilla there was a firm, 
non-tender, partially fixed, lemon-sized mass with several neighboring, smaller, similar, 
discrete nodes In the right axilla there were similar walnut-sized nodes The 
inguinal nodes were only slightly enlarged The heart seemed moderately enlarged 
to the left, tlie sounds were clear, regular, without murmurs There were signs of 
fluid at the right lung base and many coarse rales at both bases The abdomen was 
soft with no detectable ascites A smooth, firm, tender liver edge was felt down a 
hand’s breadtli in the right upper quadrant, and a smooth, firm, non-tender spleen 
extended down a similar distance on the left There was a 34* soft edema of tlie 
sacrum, scrotum, and lower extremities No venous distention was observed 

Laboratory Data The blood Hinton and Wassermann reactions were negative 
The urine on three examinations concentrated to 1 014 There was a small amount 
of protein once, and sediments were negative Blood counts, smear, hemoglobin and 
hematocrit determinations were normal The platelets numbered 136,000 per cubic 
millimeter The clotting and bleeding times were normal, and the tourniquet test was 
within normal limits Stools were negative for blood The sputum was thick, green, 
and purulent, it was negative for tubercle bacilli The serum non-protem nitrogen 
was 37 mg per 100 c c , the icteric index was 5, and tlie total serum protein 6 1 grams 
per 100 c c The venous pressure was 110 mm of water, tlie normal being 150 mm 
Decholin circulation time was 33 seconds An electrocardiogram showed mild left axis 
deviation, low electromotive force, and a P-R interval of 0 24 second with Lead IV 
normal Roentgenologic examination showed the heart, especially the left ventricle, 
to be markedly enlarged, and the aorta tortuous There was an irregular patch of 
consolidation at the right base and some fluid in the right costophrenic angle A 
film of the abdomen was non-contributory 

Hospital Couise The vital signs remained normal tliroughout the patient’s hos- 
pital course Four days after admission biopsy of the left axillary mass was under- 
taken, and it was found to consist almost entirely of necrotic blood clot One of the 
inguinal nodes was removed instead (figure 1) The next day tliere was considerable 
bleeding from the axillary wound, and the hemoglobin fell to 64 per cent (photoelectric 
method) Prothrombin time was found to be 37 seconds (normal control 23 seconds) 
The bleeding was controlled by pressure bandages, and 400 c c of whole blood were 
given cautiously On tlie sixtli day digitalis was begun, and by the ninth day he had 
received 1 3 grams orally On the afternoon of the nintli day he complained of 
weakness and dyspnea, and his pulse became slow and irregular The electrocardio- 
gram now showed a slow, slightly irregular rhythm due to variabon of the auricular 
pacemaker, but tliere were no other changes That night he complained of severe, 
intermittent, epigastric pain He vomited 200 cc of dark fluid material, which i\as 
guaiac positive He became increasingly dyspneic and restless His blood pressure 
fell to 70 mm Hg systolic and 40 mm diastolic, but the peripheral circulation remained 
good and the pulse did not rise over 72 He died in his sleep a few hours later 

Biopsy Diagnosis Nodes from the axilla and groins showed a large amount of 
dense, homogenous material m w'alls of blood vessels and lymphatics and beneath the 
lining of th 2 sinuses, consistent with amyloidosis of tlie Ijmph nodes (figure 1) 
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Clinical Diagnoses Myocardial infarction due to arteriosclerotic coronary throm- 
bosis, malignant lymphoma, possible Hodgkin’s disease, possible gastrointestinal 
hemorrhage 



Fig 1 Case 1 Biopsy of a lymph node (X 150) There is a large amount of dense 
homogenous material in the walls of the blood vessels and lymphatics and beneath the lining 
of the sinuses This material is amyloid 


Postmortem Diagnoses Generalized amyloidosis, cardiac hypertrophy and dila- 
tation, purpura, chronic passive congestion of the viscera, focal hemorrhage and 
necrosis of the liver, dependent edema, hydropencardium, hydrotliorax, pulmonary 
emphysema and atelectasis, pleural adhesions, diverticula of the colon, peritoneal ad- 
hesions, and left hydrocele. 
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The hver, spleen, kidneys, and blood vessels in every location except in the spinal 
cord showed deposition of amyloid material The heart weighed 670 grams and was 
well dilated The coronary arteries were tortuous and the lumina narrowed but 
otherwise showed no gross changes Microscopic examination, however, showed that 
in the coionary vessels theie were abundant subintimal deposits of hyaline material 
which had the characteristic staining properties of amyloid This was also the case 
with material found within the epicardium, endocardium, and myocardium, as well as 
within the leaflet of the tricuspid valve (figure 2) 



Fig 2 Case 1 A section of myocardium (X 520) A small blood vessel is seen in 
cross-section There is heavy sub-intimal deposition of amyloid Th.s material can also bt 
seen within and around the nearby muscle fibers 

Because of the multiplicity of causes and symptoms, it is difficult to 
evaluate cardiac failure as the direct cause of death in such a widespread 
systemic disease as primary amyloidosis However, the fact that this dis- 
ease can kill by direct involvement of the heart is known Kerwin in 1936 " 
described two cases of death due to primary amyloid disease of the heart, 
and one of his cases closely resembled the above He also mentioned two re- 
ported cases, which seemed to be primary amy loidosis with deaths caused by 
cardiac disease Perla and Gross “ reported another case, a 54-year-old 
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woman who had chest pain, dyspnea, low blood pressure, and signs o£ cai- 
diac failuie, with sudden death At autopsy it was found that she had 
primary amyloid disease of the heart and of other organs Budd^“ re- 
ported a case of amyloid disease of the heart which he called primary, but 
m which there were no cardiac symptoms His patient also had carcinoma 
of the bladder and chronic suppuration of the urinary tract, which cast con- 
siderable doubt on the primary or idiopathic aspect of this case. 

In Binford’s repoit* the patient had cardiac asthma and eventual heart 
failure, with electrocardiographic evidence of old myocardial infaiction 
At postmortem examination, it was found that there was stenosing amy- 
loidosis of the coronary vessels and interstitial deposition of hyaline sub- 
stance 111 the myocardium, with no associated chronic disease One of the 
two cases reported by Pearson “ was cardiac, but was complicated by the 
presence of a previously existing hypertension and cardiac failure There- 
fore, It cannot be included m this category 

As indicated by our case, piimary amyloidosis of the heart may greatly 
resemble the syndrome of sclerotic coronary artery disease with signs an<’ 
symptoms of coronary failure and myocaidial insufficiency It holds c 
position with the other rare but leal causes of heart disease, such as artoip-' 
venous aneurysms, nutritional deficiencies, and others described by Wa"' . 

As he points out, the diagnosis m such cases is difficult but can be susp 


r 


* 

The diagnosis can be made by the signs and symptoms typical^^f*^^ ' 
nary artery disease and myocardial insufficiency m the absence of 
existing hypertension and m the presence of an enlarged liver, 
lymph nodes This can be confirmed by lymph node biopsy and by a ' 

Congo red test It is interesting to note the presence of purpura m ta. 
case Purpura has been previously described by others m primary amyloido- 
sis ® and IS presumably caused by vascular damage due to mtercapillary pene- 
tration of the amyloid substance 

According to Reimann, Koucky, and Eklund,^ one of the features of 
primary amyloidosis is that it reacts weakly, if at all, with the usual differen- 
tiating stains This was not true m this case The kidneys, liver, spleeii, 
and heart all took the lodme, methyl violet, and Congo led stains very well 

Case 2 C S , a S7-year-old white housewife, entered the hospital October 29, 

1937 and was discharged November 19, 1937 Her chief complaints were constipa- 
tion 'for two years, weight loss for one year, and fatigue for seven months ei 
familv history was irrelevant She had had rheumatic fever at the age of 10, at 
which time she was told that her heart was affected She had mild cystitis three 
years before admission This cleared up immediately on treatment, and recurred one 
war later when it cleared up permanently with renewal of treatment 
^ Present illness began 10 months before admission, when she first noted some 
weakness and weight loss On routine examination, her physician found an enlarged 
hver and proteinuria For the next six months she was kept on a high protein diet, 

-inH h<>r tonsils and teeth were removed m the search for foci of infection During 
the four months preceding admission, she was treated m tlie Out-Patient Depart- 
ment of the Peter Bent Brigham Hospital Here it was noted that her liver was 
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enlarged, she was slowly losing weight and strength, her urine consistently showed a 
large trace of protein, with rare casts and white blood cells On roentgenologic 
examination the gastrointestinal tract was found to be normal Intravenous urograms 
showed a normal urinary tract Because of tliese positive findings and the fact that 
she had lost 35 pounds since the onset of her illness, she was referred into the hospital 
for further study, with the tentative diagnoses of low grade nephrosis, hepatic en- 
largement of unknown cause, and possible neoplasm 

On physical examination, the patient appeared to be a well-developed, middle-aged, 
white woman showing signs of recent weight loss The vital signs were normal, 
and tlie blood pressure was 110 mm Hg systolic and 76 mm diastolic There were 
ecchymotic areas on the buccal mucous membranes The lungs were clear to per- 
cussion and auscultation The heart was normal in size, its rhythm was regular, and 
there was an apical presystolic murmur with accentuation of the first sound The 
abdomen was soft The liver, which was enlarged four fingers’ breadth below the 
right costal margin, was smooth, hard, and tender Although the spleen was not 
palpable, the inguinal glands were slightly enlarged Neurologic, pelvic, and rectal 
examinations were negative The ophtlialmoscopic examination revealed slight 
retinal arteriosclerosis 

Labo)atory Data The blood Hinton and Wassermann tests were negative The 
urine was concentrated to 1 015, and persistently showed a trace to a large trace of 
protein, rare, finely gianular casts, an occasional white blood cell, and a rare red 
blood cell Red cell counts and hemoglobin concentration were normal The white 
cell count, which was normal on entry, increased to 33,000 with the terminal fever 
The phthalein excretion was 52 per cent m two hours Studies of the blood chemistry 
revealed a non-protein nitrogen of 27 mg per 100 c c , urea nitrogen of 13 mg per 
100 c c The total protein concentration was 5 5 gm per 100 c c , with an albumin 
fraction of 2 6 grams, and a globulin of 29 grams per 100 cc Fasting gastric 
analysis revealed 53 units of free acid and 61 of combined acid The Congo red test 
was positive, showing 100 per cent withdrawal of the dye from the blood stream 
in an hour's time The blood sedimentation rate was 02 mm per minute Ex- 
aminations of tlie stools with guaiac were -j- io H— f-4~{-, and terminally they con- 
tained bright red blood Two blood cultures were negative 

Hospital Course The patient got steadily worse with increasing weakness and 
emaciation She had a daily fever around 100° F until four days before death, 
when It began to rise steadily to 105° F For three days before death she passed 
watery stools which were grossly bloody Small pinhead-sized petechiae were found 
m the conjunctivae Death occurred witli hyperpyrexia and cardiac failure 

Cluneal Diagnoses Chronic nephritis, amyloidosis, rheumatic heart disease, 
possible subacute bacterial endocarditis 

Postmortem Diagnoses Amyloidosis of the spleen, liver, heart, brain, para- 
thyroid glands, stomach, colon, adrenal glands, and kidneys, bacterial endocarditis 
of the mitral valves (streptococcus) , rheumatic mitral valvulitis, healed, polypoid 
submucosal hemorrhages of the colon with one area of ulceration, petechiae of the 
kidneys and small intestine and generalized streptococcus peritonitis, slight athero- 
matous change m tlie aorta , fibrosed ovaries 

The heart, which weighed 320 grams, seemed somewhat enlarged and hyper- 
trophied when studied in situ On dissection, the \alves of the right side of the 
heart were thin, membranous, and freely movable The mitral valve shoned a 
definite tliickemng of its leaflets and a distinct nodulatity along its free edge 
Numerous, small, warty excrescences, which had the appearance of recent vegetations, 
were situated on the anterior cusps of the mitral valve and on its auricular surface 
The aortic valve showed slight tliickemng, especially along tlie free edges There was 
also a definite thickening of the annulus fibrosus Microscopic examination of the 
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mitral valve revealed hyaline thickening of the valve, and polymorphonuclear leuko- 
cytes and small bits of fibrin adherent to its frayed surface 

The relationship of primary amyloidosis to rheumatic heart disease and 
bacterial endocaiditis is interesting In this case the endocarditis was un- 
doubtedly a teiminal concomitant The pathologist’s description of the en- 
docarditis was “There are numerous warty excrescences which have the 
appeal ance of recent vegetations ’’ Clinically, the hepatomegaly and pro- 
teinuria were noted by her own doctor 10 months before admission During 
the SIX months before admission, while she was being followed in the Out- 
Patient Department, her temperature was normal and she had none of the 
signs and symptoms of bacterial endocarditis It was only a few days be- 
fore death that petechiae were found, but the blood cultures failed to become 
positive for streptococci This patient’s initial rheumatic infection occurred 
47 years before death 

Amyloid disease occurring secondary to rheumatic fever has been re- 
ported by Beattie He noted four cases m patients under 28 years of age, 
all having histones of acute rheumatic fever from seven months to several 
years before death At postmortem examination two of his cases had bac- 
terial endocarditis, superimposed on their rheumatic valvulitis In our pa- 
tient however, there was no recent recognizable attack of acute rheumatic 
fever to which the amyloid disease might be secondary Fishberg men- 
tioned the fact that he has seen these two diseases occurring together, but 
he did not say whether the amyloidosis was primary or secondary to the 
bacterial endocarditis. 


Case 2 W K , a 52-year-old plumber, was admitted for the last time on May 24, 
1928, and was discharged May 25, 1928 He had had three previous admissions for 
the same disease His chief complaints were pain and paralysis of the right leg W 15 
family history was irrelevant In addition to the usual childhood diseases he had na 
nripiimoma at 25 and gonorrhea at 25 and again at 42 , , r 

His present illness began about August 1925, two years and nine months be ore 
ViiQ last entrv with swelling of the legs and scrotum, most marked at nightta 

a.e Faulknfr Boalon, .n November 19% ^ wh, A ««e 

he was told he had albumin in his urine and should limit his diet and flums 

Md MS admitted to the , yards of the Peter Bent Brigham Hospital for 
Ae fi^nime m November 1926 At that time he had a marled paUor anasara, 
fnd ascites His blood ■»■>> Hg sysmlm and M mm to ol ^ 

KmSorratHi +1+ ^ ^ ?Ta 

With numerous casts He improved on a high protein diet, with calaum ch on e 
I After toharge he was follows in the Ont-Patient Department His 

itetna nradually reaccumiilated Laboratory data remained unchanpd otccept or i 
b&p®rS“; whicl. decreased to less thL 120 mm Hg, and the metabolic rate, 

which respOTto with dtyroidand^^^^ at which time he had 'dem of 

thp hands lower arms and body from the fifth rib down An abdominal parace 
1 ipri cc of fluid Laboratory findings were as before except for 

iPin ’SLtion which was 65 per cent in two hours He became free of most 
of hS SeSi, and was discharged to the Out-Patient Department Again the edema 
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1 eaccumulated rapidly and he was admitted for the third time in December 1927 
His edema and ascites were greater tlian on previous admissions, but responded to 
tapping and mercurial diuretics, so that on discharge he had lost 10 2 kilograms The 
urine now showed albumin, red and white cells, and casts The stools were benzidine 
positive Once more he was followed m the Renal Clinic, and he was maintained on 
high protein diets and ammonium chloride and ammonium nitrate with salyrgan were 
administered Abdominal taps were done when indicated, the last tap, five days before 
his final entry, yielding 12 quarts of fluid The serum total protein during this period 
was 4 94 grams per 100 c c , witli albumin 2 44 grams and globulin 2 50 grams On 
the morning of his last admission he awoke to find his right leg tender, more swollen 
than the left, and very painful and paralyzed 

On physical examination, the patient appeared to be a poorly developed, edematous, 
chronically ill male, complaining bitterly of pain in his right leg His temperature 
was 998" F , the pulse was 110, and respirations were 26 His blood pressure was 
85 mm Hg systolic and 55 mm diastolic His eyes, ears, nose, throat, and lungs were 
normal The heart was not enlarged, the sounds were regular and of fair quality, 
without murmurs The abdomen was slightly distended, symmetrical, with shifting 
dullness in the flanks and edema of tlie lower abdominal wall The arms were normal, 
but the legs both showed pitting edema, the right more so than the left The right leg 
was also warmer, redder, and more tender than tlie left 

Laboratory Data The blood Wassemiann reaction was negative The urine 
concentrated to 1 022 and showed albumin, numerous hyaline casts, and a 

few fat droplets The hemoglobin concentration was 70 per cent (Tallquivst) The 
red cell count was 3 4 million, and the white cell count 12,000, with 81 per cent poly- 
morphonuclears, 13 per cent lymphocytes, and 6 per cent large mononuclear cells 

Hospital Course A few hours after entry the pain extended from the right leg 
to the left leg, the pelvis and back, and was not relieved by morphine The following 
morning both legs and the lower abdomen were blue, with a definite line of demarca- 
tion at the level of the umbilicus The patient became comatose and died in respira- 
tory failure 

Clinical Diagnoses Chronic nephritis with edema (nephrosis) , phlebitis of the 
right leg 

Postmortem Diagnoses Amyloid and lipoid nephropathy, generalized edema, 
hydroperitoneum and hydrothorax, amyloidosis of the kidneys, spleen, liver and 
adrenals, terminal pneumonia, pulmonary congestion and edema, liver necrosis, 
fibrous pleuritis, left , scars in mesentery 
The kidneys were described as follows 

“Right kidney weighs 295 grams, left 300 grams The capsule strips with ease 
The kidneys themselves are rather soft and somewhat mushy to palpation and are 
much larger in size than usual Section through tlie substance of the kidney shows 
there is escaping a large amount of fluid This is apparently clear in color There 
IS a definite rolling of the margins of the kidney, showing considerable amount of 
edema The cut surface of the kidney shows a very striking picture, in that through- 
out the cortex and medulla and somewhat through the pyramids, there is a diffuse, 
yellowish, somewhat granular appearance of the kidney tissue This presumably is 
chiefly fat, so that in this kidney tliere apparently is a considerable amount of fatty 
change within the tubules Kidneys are somewhat paler in color tlian is usually found 
There is no gross evidence of scarring, either coarse or finel> granular in t>pe The 
amount of fat m the pelves of tlie kidneys does not appear to be greatly increased 
“Microscopic examination showed the kidney substance to be edematous The 
tubules in many instances are dilated, and m spite of tlie short time elapsing between 
death and the postmortem examination (one hour), there is considerable degeneration 
of the tubular epithelium Occasional scars are seen in the coritx with conn«.cti\e 
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tissue increase and inflammatory cell infiltration, which consists largely of lympho- 
cytes An occasional hyalinized glomerulus is seen However, the most important 
lesion seems to be the marked deposit of amyloid along the capillaries in the 
glomerular tufts and the fatty degeneration in the glomerular epithelium In addition, 
there is evidence of acute hyaline degeneration of small blood vessels and capillaries 
An occasional cast is seen in the tubular spaces Several clumps of fat-laden phago- 
cytes are seen " 

This case has been presented in the literature before by Christian,^ pri- 
marily as a case of nephrosis due to idiopathic amyloidosis, and as such, 
has escaped the attention of most writers on amyloidosis. As Christian 
pointed out, up to that time the nephrotic syndrome was associated only with 
amyloidosis secondary to chronic suppuration, tuberculosis, syphilis, and 
certain neoplasms, and the occurrence of nephrosis and primary amyloidosis 
was not recognized Dr Christian also suggested that the amyloidosis in 
this case may have been the result of the treatment of the nephrosis with 

high protein diets and thyroid _ ^ 

The duration of symptoms m this patient was three years, which is 
slightly longer than the usual average of two and a half years for primary 
amyloidosis According to Fishberg,^® most patients who develop secondary 
amyloidosis of the kidney die within six months to a year 

The diagnosis of primary amyloidosis of the kidney is important, since 
patients with nephrosis may recover, whereas those with extensive primary 
amyloid disease probably never do There are reports of recoveries m set- 
ondary amyloid disease when the causes of the amyloidosis are cured or 
removed, but we have been unable to find any mention in the literature of 
cures and recoveries in the primary disease 


Summary 

Out of 120,785 admissions and 41,551 autopsies, there were 23 cases of 
proved amyloid disease, of which only three were found to be primary ne 
of these simulated sclerotic coronary artery disease with heart fai ^ 
second terminated in subacute bacterial endocarditis, and the third gave e 

- O'®™'*- “ 

suspected for prognostic reasons 

We are indebted to Dr Orville T Bailey of the Pathology “dlS 

Bent Brigham Hospital for his kindness in interpreting the pathologic data d 
allowing us to use his photomicrographs 
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CASE REPORTS 


THROMBOSIS OF THE AXILLARY VEIN * 

By Irving Greenfield, M D , Brooklyn, Nezv York 

The liteiature on the subject of thrombosis of the axillary vein is rather 
scant The first description of this as a clinical entity was made m 1884 by Von 
Schrotter ^ who expressed the opinion that thrombosis of the axillary vein fol- 
lowed an effort which resulted in a sudden stretching of the vein and com- 
pression of its walls The damage thus produced m the vessel wall resulted in a 
localized phlebitis In 1920, Cadenat- reviewed the literature and collected 27 
reported cases Gould and Patey^ added eight cases of their own in 1928 
Paggi ^ in a review in 1933 was able to collect 74 cases for study One year later 
Matas ® added his case and suijimarized 100 cases which had been leported 


Case Report 


A 20-year-old female was taken ill with an upper respiratory tract infection six 
weeks before she came under observation This lasted about one month during which 
time she had a non-productive cough but had no elevation of temperature Two 
weeks before admission, she noticed that her right upper extremity appeared swollen 
and was heavier than the left The swelling gradually increased At no time during 
the SIX week period did she complain of pain or have any discomfort aside from the 
fact that she could not fit her right arm into a dress and noticed that her skin was 
“becoming tense.” 

Table I 


Measurements Obtained at Various Levels on Two Occasions 



1/22/58 

2/15/38 


Right 

Left 

Right 

Left 

Just below axilla 

Above elbow 

Below elbow 

Wrist 

28 cm 
cm 

23 H cm 

25^ cm 

22 cm 

22 cm 

30 cm 

23 2 cm 

24 0 cm 

15 5 cm 

26 cm 

21 5 cm 

22 0 cm 

IS 0 cm 


Her familv history was non-contributory The past history was sigiii can i 
that tliree years before coming under our observation, while partaking in a trac > 

thp oatient ran into a stone wall, crashing her right elbow and shoulder against the wa 
The^arm became swollen and painful within a few hours She was taken to a o - 
niS where r arm was immobilized in flexion for three days The swelling and 
oom o-nfluallv subsided, and after several days she made a complete recovery 
^ At the age of 11 the patient had had rheumatic fever which left no sequelae 

Examination revealed a well developed and well nourished white female lying 
in bed in no apparent distress The right upper extremit) had a purple reddish hue 

♦ Received for publication March 27, IWO 
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There was fullness in tlie right infraclavicular region extending toward the head of 
the humerus The remainder of tlie arm was swollen from the axilla to the tips of 
tlie fingers The natural folds of tlie skin of the forearm were obliterated The skin 
was tense, but did not pit on pressure There was no limitation of the range of motion 
of the arm The radial pulse was palpable but the transmitted impulse was slightly 
diminished Veins were visible extending fiom tlie right sternoclavicular junction 
to tlie forearm The axillary lymph nodes w-ere not enlarged The arterial filling 
time w'as tlie same on both sides The pertinent negative findings were absence of a 
"Homer’s collar,” no tracheal tug or fixation, no broadening of the mediastinum, 
absence of tenderness above tlie right clavicle, and absence of a cervical rib The 
remainder of tlie phjsical examination was entirely normal 

Cbmparative measurements of corresponding levels of tlie hvo arms are shown in 
table 1 

Laboratory data hemoglobin 81 per cent, red blood cells 4,010,000, wdiite blood 
cells 13,050, polymorphonuclear neutrophiles 90 per cent, lymphocytes 7 per cent, 
eosinophiles 1 per cent, basophiles 2 per cent The Wassermann and Kline tests 
were negative Urinalysis was normal Urea nitrogen \vas 11 S mg per cent The 
red cell sedimentation rate was within nonnal limits on three occasions Bronchoscopy 
failed to reveal the presence of intrinsic or extrinsic lesions in any of the bronclii 
There was no evidence of paralysis of the vocal cords In order to study the effects 
of obstruction to tlie venous flow on the products of metabolism, tests were carried 
out as recorded in table 2 

Table II 

Comparison of Products of Aletabolism in the Blood of Both Arms 


Right Left 


Oxygen content of blood (venous) 

12 3 

vol 

per cent 

14 8 

vol 

per 

cent 

Sugar 

97 

mg 

per cent 

97 

mg 

per 

cent 

Carbon dioxide combining power 

644 

vol 

per cent 

66 3 

vol 

per 

cent 

Circulation time 

10 2 

sec 

82 

sec 


Venous pressure 

24 5 

cm 

blood 

12 0 

cm 

blood 


Studies of the venous oxygen content, sugar, and carbon dioxide combining 
power were made on the blood obtained from each arm and the circulation time and 
venous pressure were determined The blood sugar w-as the same in the blood of both 
arms The oxygen content and tlie carbon dioxide combining power were slightly 
lower in the blood of tlie left arm The circulation time (calcium method) was 
slightly prolonged on the right side, and the venous pressure altliough increased in 
both arms, was tnice as high on tlie right side as it was on the left side Roentgen- 
ray examination of tlie heart, lungs, esophagus and botli shoulder regions failed to 
reveal the presence of any abnormality in size, shape, or position of these structures 
A study of the venous structures (figures I and 2) of tlie right arm by means of a 
contrast substance injected into tlie median basilic \ein at tlie elbow re\ealed a pro- 
nounced tortuosity or one of the arm vessels which passes up to the shoulder No 
contrast substance could be seen entering the subclavian vein 

A diagnosis of tlironibosis ot the right axillary vein was made During the 
course of her hospital stay, the patient was afebrile She remained under observa- 
tion about five months By tlie end of this time, the right upper extremity had re- 
turned to Its normal size There was a free range of motion ot the entire arm 
The veins which were prominent on admission were noted to persist until the patient 
W’as discharged 
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ttt/- 1 Pontrast substance injected into the median basilic vein at the elbow ivow 
pronounced tortuosity of one of the vessels of the arm which passes to the shoulder 


Note the 



No contrast substance could be seen entering the subclavian vein. 
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Anatomy The axillary vein is o£ large size and is the continuation upward 
of the basilic vein It commences at the lower border of the tendon of the teres 
major muscle, increases in size as it ascends by receiving tributaries corresponding 
to the branches of the axillary artery and terminates immediately beneath the 
clavicle at the outer border of the first nb, where it becomes the subclavian vein 
It IS covered m front by the pectoral muscle and the costocoracoid ligament and 
lies on the thoracic side of the axillary artery Near the lower margin of the 
subscapularis muscle, it receives the venae comites of the brachial artery and near 
Its termination, the cephalic vein This vein is occasionally connected with the 
external jugular or subclavian veins by a branch which passes from it upward 
111 front of the clavicle The vein is provided with a pair of valves opposite the 
lower border of the subscapularis muscle Valves are also found at the ter- 
mination of the cephalic and subscapular veins Other tributaries are the long 
thoracic vein and the costoaxillary veins which come from the first six inter- 
costal spaces and convey the blood from the intercostal veins to the axillary 

Etiology and Pathology The lack of autopsy material has proved a distinct 
handicap in determining the pathogenesis of this disease Many theories at- 
tempting to explain the etiology of the thrombus have been advanced Some of 
them will be reviewed bnefly The history suggests that tramna of some type is 
responsible for the thrombosis of the axillary vein, and most authors are agreed 
as to the significance of trauma in the production of this condition Lowenstein ® 
apparently made the first serious attempt to study the anatomic structures in the 
axillary area with reference to this problem By means of a series of anatomic 
dissections of 37 cadavers, he found that with the arm in the abducted position 
the costocoracoid ligament, together with the subclavius muscle, made an in- 
dentation in the axillary vein He concluded that these structures were respon- 
sible for trauma to the distended vein when the arm was in marked abduction 
or extension during muscular effort Venous stasis or circulatory slowing is 
produced by the forced expiration that accompanies effort Under these cir- 
cumstances, pressure on the vein by the costocoracoid ligament and by the sub- 
clavius muscle could be sufficient to effect changes in the vascular endothelium 
capable of producing thrombosis of the axillary vein 

Gould and Patey® confirmed this observation by injecting plaster of pans 
into the axillary veins of cadavers, with the arm flexed in the abducted position , 
they found, in one subject, that there was a definite groove in the axillary vein 
corresponding to the course of the costocoracoid ligament In two other cases 
they observed a broad, deep groove which had been produced by the subclavius 
muscle They demonstrated a competent bicuspid valve in this area These 
observers were of the opinion that the subclavius muscle -was responsible for the 
trauma to the vein and resulted in rupture of the valve at the junction of the 
subclavian and axillary veins, and that this was the fundamental patliologic 
basis for the foimation of the thrombus Most authors ■■ ® agree that trauma 
was the etiologic factor in axillary thrombosis The mode of onset, its predilec- 
tion for young healthy men and the involvement of the right arm are in fa\ or of 
this theory 

On the basis of roentgenographic and autopsy studies, Veal and Mc- 
Fetridge reported that the constriction of the vein occurred not as \\’as pre\ i- 
ously believed over the first nb beneath the subclavius muscle but below the head 
of the humerus and against the subscapularis muscle Stretching of the vein 
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takes place within that part of the vein proximal to the point of constriction 
below the head of the humerus Although these facts may be true of cases with 
JDarked trauma, it still does not explain the cases in which the accidents are 
too trivial or those rare spontaneous cases without history of injury 

According to Matas ° infection cannot be considered as a constant basis foi 
the thrombosis He cited 27 cases in which the thrombus was removed, in 
seven of these the material was subjected to cultuie In four cases the cultures 
were sterile, in the other three cases one yielded Streptococcus viridans, the 
second, Staphylococcus albus and colon bacillus, and the third, streptococcus 
Changes in the vessel wall were also present, indicating a severe inflammatory 
type of septic phlebitis The clinical history, the absence of a rise in tem- 
perature and the absence of other evidences of toxemia in many cases spoke 
against an infectious etiology of this entity 

Syphilis, though often mentioned and suggested as a causative factor, was 
stated by Lowenstein" to be “as lare as syphilitic arteritis is common ” 

Taylor,^'* in describing a case of primary thrombosis of the subclavian vein, 
was of the opinion that an idiosyncrasy in size or position of some anatomical 
structure, such as bone, ligament or muscle, might be a predisposing factor in 
all cases of thrombosis from effort He held that the axillary vein was not sub- 
ject to pressure, but that thrombosis m the axillary vein might have its origin in 
the subclavian vein which with the artery, could be compressed by certain move- 
ments involving much play at the shoulder girdle, as, for instance, in rowing 

Diagnosis 

Reviewing the cases of various authors, one finds that the patients were 
young, robust, muscular individuals, engaged in heavy work, and that males were 
affected as in the cases reported by Rosenthal,^® Cadenat,® Finkelstein,^® Wmtei- 
stein,^^ Clute,^® and others The right arm was more often involved than the 
left Those whose left arm was involved either were left handed, had thrown an 
unusual strain on the arm,^® or had sustained an injury to the left side of the 
chest 

The diagnosis is based on the following factors There is usually a history of 
an accident or an injury by strain although occasionally it may develop spon- 
taneously Swelling of the arm occurs immediately or several hours or days 
after the sudden muscle strain or repeated muscular effort The swelling spreads 
over the entire arm without any rise m body or local temperature, and without 
local inflammatory symptoms or any constitutional reaction The skin has a 
cyanotic hue Venous collaterals develop on the affected arm and over the 
anterior part of the chest A tender cord is present in the axilla, although this is 
not a constant finding Venous pressure m the veins of the affected arm is in- 
creased The venous oxygen content on the affected arm is lowered The 
blood flow from the basilic vein on the affected side is increased as compared with 
tlie normal side The blood pressure and oscillometer readings in the affected 
arm may vary slightly from the opposite arm by showing either a slight increase 
or a diminution Visualization of the veins with opaque medium reveals the 
presence of numerous collaterals, distended venous valves, and stasis of the dye 
in the vessels Infra-red photography visualizes numerous superficial veins in 
the affected arm, axilla, and over the chest 
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Prognosis 

The prognosis as to life is good The duration of the disability varies from 
a few months to a year or more because of the persistence of edema Recur- 
rences have been reported The rarity with which embolization occurs in 
axillary vein thrombosis is indicated by the fact that Matas ® reported but one 
case of pulmonary embolism in his excellent review of the literature This 
occurred in a 70 year old woman who sustained a fracture of the neck of the 
humerus The pulmonary embolus was found at autopsy Relapse is often 
provoked by the same sort of effort which was responsible for the initial attack 
Patients should always be advised against performing the same t3rpe of motion 

Treatment 

Thrombosis of the axillary vein is best treated by complete rest, elevation of 
the extremity, and local application of heat Rest and elevation should be main- 
tained until the edema has subsided and an adequate collateral circulation has 
developed Resumption of activity should then be gradual Veal-^ does not 
feel that the results obtained following surgical intervention have justified fur- 
ther attempts to relieve the acute symptoms 

Summary 

A case of idiopathic axillary vein thrombosis with recovery is reported 
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A CASE OF SUBACUTE COMBINED DEGENERATION OF THE 
SPINAL CORD WITH INTERESTING HEREDITARY 

FEATURES 

By S. W. Ranson, Jr , M D., and Samuel Reback, M D , New York, N Y. 

On January 27, 1938, a man, aged 24, was brought to the Neurological In- 
stitute of New York, apparently moribund, suffering with subacute combined 
degeneration of the spinal cord secondary to pernicious anemia His mother 
and paternal uncle had had the same disease This hereditary ^ 

abnormally early onset of the illness, and the unusually good response to therapy 
have prompted the presentation of this case report ^ 

Hurst,^ Meulengracht,- Johannessohn,® Tscherning,* Ungley and Suzma 
and others have presented instances of subacute combined degeneration occur- 
ring in more than one member of a family Wilkinson and Broclcbank 
reviewed the literature, collecting (1) 125 families in which two or more - 
hpr«; were affected with pernicious anemia with or without the complicat 
"d degeLafon of the apmal cord, (2) 51 — 
pernicious anemia and achlorhydria existed simultaneously, (3; 
m which achlorhydria was found without pernicious anemia. They 
first group 14 cases from their own material , to the second group , 

third group 3. 

Case Report 

D C, a 24-y^r-oId white ^e. “"P'oyfd ^ “h/m w“^denham 
logical Institute of New York 27, 1938 He had 7 „ght 

age 12, after which he was told tot his heart had been j weight, was 

monUis of 1935, at the age of 22, he lost a *»•“> “*JfJ’°Xpa|p.K,tion of the heart 

XooWyn January 29, 1936 His skin was *en ove'r the mitral 

°“"rt“r"liTrS^^^ S"ere not palpable There 

were 25oO,000 er>tlirocytes per cu mm of blood, with moderate poi i ocy 

From th?Neur?lSSTnsmr )f Ne?v York. New York Cit> 
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amsocytosis The hemoglobin was 60 per cent (method not stated) and the color 
index 1 S The leukocyte count was 7,250 per cu mm , of which 75 per cent were 
polymorphonuclear neutrophiles, 3 per cent eosinophiles, 1 per cent basophiles, 20 per 
cent small l 3 mipho(ytes, and 1 per cent monocytes No gastric analysis was done A 
diagnosis of pernicious anemia was made, and the patient was given “Jeculin” (a 
proprietary liver and iron preparation) , 4 c c by mouth three times dally, and an iron 
preparation by hypodermic (exact preparation and dosage, not known) 

He gained weight, but never felt really well After January 1937 he was weak 
and lethargic, and his tongue was often sore There were occasional episodes of 
palpitation of the heart In September 1937 he noticed numbness and tingling m the 
toes of both feet Marked weakness of both legs set in Intermittent spontaneous 
jerking motions of both legs began November 1937, accompanied by unsteady gait and 
urinary frequency witli urgency, nocturia, and occasional dribbling incontinence He 
became bedridden and was hospitalized in Brooklyn December 27, 1937 His blood 
then contained 4,010,000 erythrocytes per cu mm, with hemoglobin 76 per cent 
(method not stated) , the color index was 95 There were 6,900 white blood cells 
per cu mm, of which 72 per cent were polymorphonuclear neutrophiles and 28 per 
cent large lymphocytes Other laboratory tests, including examination of the spinal 
fluid, were normal, but no gastric analysis was performed No definite diagnosis was 
made The only antianemic medication continued to be “Jeculin” by mouth and an 
unspeafied type of iron preparation parenterally The patient became rapidly more 
ill About January 24, 1938, he became disoriented and refused food, fluids, and 
medications He was transferred to the Neurological Institute of New York January 
27, 1938 

On admission there he was disoriented and negativistic, hallucinated actively, and 
expressed ideas of persecution His skin was pallid and subicteric He was mildly 
emaciated and markedly dehydrated His temperature was 101 4“ F rectally, blood 
pressure 130 mm Hg systolic and 70 ram diastolic, and pulse 122 The tongue Avas 
smooth and raw at its ^ges and tip, but not atrophic over the dorsum The cardiac 
apex was m the sixth interspace 2 cm beyond the midclavicular line There were 
presystolic and systolic murmurs at the apex, transmitted into the left axilla The 
rhytliin was regular There were no basal lung rales and no ankle edema The liver 
and spleen were not palpable From an area of inguinal intertrigo numerous super- 
ficial pustules had been seeded over both legs, buttocks, and forearms At no time 
was he observed to move either leg at all Both arms were moved equally well, but 
weakly His legs were markedly spastic, his arms mildly so There was marked 
bilateral hyperreflexia, with patellar and ankle clonus and Babmski and Hoffmann 
responses Sensory examination was impossible 

His blood on admission contained 3,160,000 erythrocytes per cu mm, showing 
marked macrocytosis, poikilocytosis, and some polychromatophilia The hemoglobin 
was 78 per cent Sahh and the color index 1 26 There were 11,400 leukocytes per cu 
mm, of which 72 per cent were polymorphonuclear neutrophiles and 28 per cent 
lymphocytes The urine showed a faint trace of albumin and occasional pus cells, but 
was otherwise negative The erjthrocyte sedimentation rate was 107 mm in one 
hour The blood urea nitrogen was 18 mg per 100 c c , and the blood sugar, fasting, 
93 mg per 100 c,c The cerebrospinal fluid contained 163 red blood cells (tlie result 
of trauma) and 3 white blood cells per cu mm , and 38 mg of protein per 100 c c 
The spinal fluid Wassermann reaction was negative m all dilutions, and the colloidal 
gold curve was normal The manonietnc response to jugular compression w'as nor- 
mal Gastric analysis, done on two occasions, both with histamine, showed no free 
acid in any specimen Blood Wassermann reaction, blood cultures, blood agglutina- 
tions for t>phoid, paratyphoid, and Brucella, as well as roentgen-rajs of the spine, 
skull, sinuses, and teeth, were negatne The electrocardiogram showed no im- 
portant findings 
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High-c&loric, hi£^h~vitQiTiin tube feedings with Edded ground liver were necesssry 
twice daily duiing the first week The patient leceived Lederle’s concentrated liver 
extract, 3 c c intramuscularly, daily, and thiamin chloride 10 mg by hypodermic daily 
for tlie first 50 days Thereafter, he received Lederle’s concentrated liver extract 
3 cc intramuscularly three times weekly, with thiamin chloride, 8 mg by mouth 
daily In addition, he received ventriculm 10 gm three times daily from February 25 
until he was discharged April 5 Dilute hydrochloric acid was given with meals 
Care of the skin was stressed He was given daily massage to the legs and arms, 
together with passive, and later, active exercises Reeducational walking exercises 
were instituted at the earliest possible time, 21 days after admission, and were con- 
tinued until discharge 

After an initial 10 day period of fever ranging as high as 103° F , the patient 
was fevei free Psychotic symptoms disappeared eight days aftei admission, he 
became cooperative and rational, but, in marked contrast to his previous shy, with- 
drawing personality, he was loud, rambling, and discursive in speech, and forward in 
manner Seven days after admission, and one day before cessation of psychotic symp- 
toms, tliere was a reticulocyte response of 13 8 per cent, the erythrocyte count on 
that day was 2,840,000 and the hemoglobin 72 per cent Sahli Nine days after admis- 
sion the reticulocyte count was still 13 4 per cent, the erythrocyte count had risen to 
3,220,000 and the hemoglobin to 78 per cent Subsequently the blood picture im- 
proved steadily The reticulocyte count remained as high as 12 6 per cent until 13 
days after admission and was still 5 4 per cent 32 days after admission, when the 
erythrocyte count had reached 4,240,000 and the hemoglobin was 90^ per cent Sahli 
Forty-three days after admission the erythrocyte count had attained 5,040,000, and 
the hemoglobin 102 per cent Sahli On discharge from the hospital April 5,-lS>')38, the 
erythrocyte count was 5,180,000 and the hemoglobin 104 per cent Sahli Interestingrly, 
the leukocyte count averaged about 12,000 until the patient’s discharge, although he 
was afebrile and all evidences of infection had been eradicated 

Fight days after admission and one day after the onset of marked reticulocyte 
response, incontinence of urine and feces practically ceased, and the patient began to 
exhibit slight muscular power in both legs, especially in the proximal musculature 
Sensory examination, now possible for the first time, found no impairment of sensi- 
bility to painful or tactile stimulation, but vibratory and position sense were lost in 
both legs Motor power now improved rapidly Twenty-two days after admission it 
was estimated as being 50 per cent for all motions of the legs and 100 per cent for all 
motions of the arms Walking exercises were instituted on the twenty-first day 
Thirty-seven days after admission muscular power was assessed as normal for all mo- 
tions tested, in all extremities Thirty-nine days after admission the patient was able 
to walk the length of the gymnasium, on a rubber mat, supported by a cane, the gait 
was clumsy, spastic, and ataxic Fifty-four days after admission the patient was abl^ 
to walk short distances without a cane, with little spasticity or ataxia On discharge 
from the hospital April 9, 1938, 72 days after admission, he was able to walk the 
length of the ward witliout his cane 

When the patient was reexamined at the time of his discharge, none of the ex- 
tremities showed more than slight spasticity He fell in the Romberg position with 
the eyes closed, and swayed moderately in tlie same position with the eyes open The 
heel-to-knee test was performed in a mildly ataxic manner on both sides, but the finger- 
to-nose tests were well done Vibratory and position sense were still absent m both 
legs Marked hyperreflexia continued, with transient patellar and ankle clonus, and 
Babinski responses The rest of the systemic examination remained essentially un- 
chan'^ed, save for complete elimination of furunculosis and marked improvement in 

general well-being 
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Treatment was continued m tlie hematology outpatient department, where the 
patient received intramuscular injections of Lilly’s liver extract, 6 cc weekly He 
continued to take dilute hydrochloiic acid by mouth, and 300 International units of 
tliiamm chloride by moutli daily May 18, 1938, less than four months after his ad- 
mission to Neurological Institute, he had discarded his cane and was able to walk 
as much as 14 blocks at one time He was still very unsteady in the Romberg 
position He returned to his former clerical job, whicli he has continued to fill 
adequately His blood count was maintained above 5,000,000 at all times On April 
19, 1939, tliere were 5,600,000 erythrocytes per cu mm , with hemoglobin 17 5 gm 
The leukocyte count was tlien 8,550 per cu mm , with 69 per cent neutrophiles, 4 per 
cent eosinophiles, 20 per cent lymphocjrtes, and 7 per cent monocytes 

When reexamined January 14, 1939, one year after his admission to Neuro- 
logical Institute, tlie patient was mentally dear, but still garrulous and discursive He 
was florid, somewhat obese, and in obvious good health He said he was able to walk 
well w'lthout a cane, even on an icy street, and noticed only that he was unable to run 
Gait was adroit and confident, with minimal spasticity and tendency to over- 
adduction of either leg as it was moved forward m walking The Romberg was 
negative, heel-to-knee and finger-to-nose tests were wdl performed Hyperreflexia, 
clonus, and Hoffmann and Babinski responses were still present bilaterally Position 
sense w'as still absent in all the toes, and vibratory sensibility was absent in the hips, 
sacrum, and legs 

He was seen again May 24, 1939, approximately 16 months after he had been 
admitted to Neurological Institute His functional improvement had been maintained 
Gait was excellent Exaggerated deep reflexes, with transient clonus, continued 
There was possibly slight restoration of position and vibratory sensibility in the 
right foot 

Discussion of Hereditary Background The patient’s father was of “Scotch- 
Insh” descent, the mother of Swedish stock The mother and one paternal 
uncle had pernicious anemia with subacute combined degeneration of the spinal 
cord A search through three generations of both families located no other 
cases of anemia or locomotor difficulty The paternal family is now resident m 
Alberta, Canada, and could not be examined The maternal sibling group (five 
in all) lives m Brooklyn They permitted the performance of blood counts, but 
would not submit to gastric analysis The lowest erythrocyte count was 4,780,- 
000 per cu mm The lowest hemoglobin was 82 per cent The stained blood 
smears showed no sigiuficant variation from normal The patient’s only sibling, 
an older sister, aged 26, submitted to both blood count and gastric analysis 
The former showed an erythiocyte count of 4,800,000 with hemoglobin 88 per 
cent Sahli, and color index of 91 There were 11,700 leukocytes per cu mm 
The fractional gastric analysis (histamine method) showed large amounts of 
free hydrochloric acid in each specimen, the maximum being 120 degrees at the 
end of 30 minutes 

At the age of 41 (in 1930) the patient’s mother had developed rapid, pro- 
gressive anemia, with paralysis of both legs, and died within sux w’eeks of the 
onset of symptoms Unfortunately little more is known of the history of 
her case When she w’as admitted to the Hackensack Hospital, Hackensack, 
New Jersey, her blood count showed 1,150,000 red blood cells per cu mm , with 
hemoglobin 20-25 per cent (method not stated) The w'hite blood cells num- 
bered 8,600 per cu mm The urine showed one plus albumin and occasional 
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white blood cells, but was otherwise negative The blood Wassermann reaction 
was 4 plus The autopsy diagnosis was pernicious anemia 

A paternal uncle at the age of 44 began to tire easily, and noticed that his 
skin was yellow in color A few months later there set in throbbing midlumbar 
pain and soon thereafter lower abdominal numbness with progressive loss of 
power of the legs, and ataxia He was admitted to the University of Alberta 
Hospital * July 16, 1934. Examination at that time showed marked pallor, with 
icterus The patient was irritable and somewhat facetious Otherwise the gen- 
eral systemic examination was negative There was weakness of both legs 



Fig 1 Family tree 


w.th spasbcity. Strength m the arms was "'The'’positmn s“n“ 

and legs Vibratory sensibility was impaired m both legs J. « i ... 

apparently not tested The deep retoe-vem 
with bdateral ankle and patellar clonus The« was a biW 

The blood count at that time showed 2,^oU,uuu rcu u 
85 em herPoglobm and color index 1 3 There was poikilocytosis, 
fifdP^^cm^Ls There were 3,100 ijite blo^ cells per cu t.™. The b^od 

“r« " S"SP;mation”l^^ S patient was placed 

S liver therapy (exact details not known) W' 

blood counts, but he is said to have improved markedly ana to oc au 

at present with the aid of two canes. 

♦ To which wc are grateful for the following report 
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Discussion 

It IS unusual, but not entirely unheard of, for pernicious anemia to set in 
so early in life Fortunately, such marked progression of symptoms m these 
days IS very rare, because adequate liver therapy (i e , liver by intramuscular 
injection) is usually initiated early m the course of the illness This patient 
received nothing but oral liver preparations until he was practically moribund 
This case again emphasizes the advisabihty of maintaining the blood count at 
5,000,000 or above m order to make less likely the occurrence of neural symp- 
toms Subsequent to the initial diagnosis of pernicious anemia this patient’s 
blood count was elevated m an apparently satisfactory manner Neural symp- 
tomatology advanced rapidly while the red blood cell count was as high as 
4,010,000 with hemoglobin of 76 per cent (December 1937) This case also 
belies the pessimistic teaching maintained by many that one can hope only for 
arrest of neural symptoms, but not for any substantial return to normal, despite 
therapy Attention is called to the massive parenteral liver therapy employed 
in this case and to the administration of thiamin chloride parenterally , further, 
to the early and vigorous employment of physiotherapeutic measures , i e , mas- 
sage and passive exercise, followed as soon as possible by active exercises and 
later by reeducational walking exercises It was interesting that psychotic symp- 
toms were substantially cleared before any rise in red blood cell count occuired, 
but one day after a substantial reticulocyte response took place (13 4 per cent) 

Pernicious anemia, with subacute combined degeneration of the spinal cord, 
was present in one member each of the preceding generation m both the maternal 
and paternal families The patient’s only sibling was free of any of the stigmata 
of pernicious anemia, including achlorhydiia Pernicious anemia occurred after 
the age of 40 m both of the affected members of the preceding generation, but 
in the patient it occurred in the early twenties Although only three cases are 
involved, there is a suggestion tliat the illness tends to occur at earlier ages in 
successive generations This tendency was also evident m the family leported 
by Ungley and Suzman® The scanty data heie presented suggest hereditary 
transmission of the disease as a Mendehan recessive charactei 

Summary 

A young man developed pernicious anemia at the age of 22 years and sub- 
acute combined degeneration of the spinal cord at the age of 24, after inadequate, 
purely oral, liver therapy Both his mother and a paternal uncle had had 
pernicious anemia and subacute combined degeneration The familial back- 
ground IS presented in some detail The patient entered the hospital moribund, 
completely paralyzed in both legs, and psychotic He was placed under in- 
tensive therapy, which included massive doses of intramuscular Iner and 
parenteral thiamin chloride, followed by massage, passive and acti\e exercises, 
and as soon as at all practicable, reeducational walking exercises Fifty-four 
days after admission the patient had attained the ability to walk short distances, 
unsupported, even wnth a cane Four months after adnnssion he had returned 
to work and had improved to the point of discarding his cane entirel}, walking 
as much as 14 blocks at one time This impro\ement has been mamtanied 
When the patient was last seen, 16 months after admission to the hospital, gait 
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was for all piactical purposes normal Hyperreflexia, pathological reflexes, 
and impairment of vibiatory and position sense in the legs persisted It is sug- 
gested that this remarkable improvement was due to the employment of doses of 
mtiamuscular liver much larger than ordinarily used, and maintained over a 
long period of time, to the employment of substantial doses of parenteial thiamin 
chloride, and the early initiation of vigorous physiotherapeutic and reeducational 
measures Continued improvement, without relapses, following the patient’s 
discharge from the hospital was greatly aided, we believe, by maintenance of the 
patient’s blood count above 5,000,000 red blood cells per cu mm with appro- 
priate doses of mtramusculai liver Pernicious anemia and subacute com- 
bined degeneration may have an hereditary basis, with transmission after the 
manner of a Mendelian lecessive character The disease may have a tendency 
to occur at piogiessively earhei ages m successive generations 
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FRIEDREICH’S ATAXIA ' 

By A C WooFTER, M D , F A C P , and B S Parks,! M D , 
Patkershitrg, West Vuginia 

In 1861 Nicolaus Friedreich first described a primary hereditary spinal 
cord disease which caused progressive ataxia of first the legs and then tl^ arms, 
but without paralysis of the sphincters or disturbance of the senses He cor- 
rectly assigned the major pathologic lesions to the region of the posterior and 
lateral columns, designating it a chronic degenerative atrophy, but ^ 

closely related to tabes dorsalis, a belief which was later disproved Following 
this several similar cases were reported and later many variations from the 
usual type were described, such as those m which cerebellar involvement pre- 
dominated, a form now classed as Marie’s cerebellar ataxia 

Friedreich’s ataxia is one of the many unusual neurological diseases that are 
both rare and interesting Characteristically it has its onset early in life, be- 
tween the ages of five and 14, although in one family reported (Brown) the 

* Received, for publicsxtion October 23a 1937 
t Deceased 
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youngest member was six and the oldest 39 when the earliest manifestation of 
the disease appeared Jenrassik has reported a case beginning m a patient 50 
years old 

The syndrome progresses slowly and relentlessly without regard to treat- 
ment There are frequently long remissions, however, and the patient may 
reach old age 

The affected individual has, so far as can be told, an inherent neurone de- 
ficiency with a tendency to specific central nervous system degeneration passed 



Fig 1 


on by some pievious generation, although a definite family history is b}' no 
means invariably found 

There are many causes for pathologic changes involving the posterior and 
lateral columns of the spinal cord simultaneously Pernicious anemia, leu- 
kemia, aplastic anemia, diabetes, pellagra, syphilis, and chronic ergot poisoning 
aie among the more common types However, these are oiiing to diseases not 
primary in the central nervous system, none of them is known to produce an\ 
deformity of tlie feet, and their differentiation from this disease is usuaU> easy 

Amyotrophic lateral sclerosis, according to Boyd, may cause pes cavus, but 
there should be little cause for difficulty m differential diagnosis The onset of 
amjotrophic lateral sclerosis is m the upper extremities with atrophy of iht 
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thenar and hypothenar eminences, piogressmg up the arms toward the shoulders 
but often leaving intact some muscle groups 

The first symptom, stumbling while running or walking, apparently is owing 
to the progressive onset in the proprioceptive fibers of Goll and Burdach 
(posterior columns) These columns carry no pain fibers and thus involvement 
accounts for the presence of some of the characteristic manifestations of tabes 



Fic 


Anterior view of the right foot illustrating the contmuotis 
position of the toes 


Babinski 


^ Romberg sign, and loss ^Vp^irlnS^from 

ilSor toes However, this disease can be “ . pup, Is. 

sensa‘«ixia by the absence of tabetic crises, f' ^es m the blood 
by absence of the characteristic serologic changes 

To and by the difference in gait , . i Ap characteristic 

\ 'ivement of the lateral columns is attributed the cHa 
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bilateral defontiities of the feet with occasional fixation of one or both ankle 
joints There is a pes cavus accompanied by a “continuous Babinski sign” 
with persistent extension of the great toes and plantar flexion of the remaining 
digits This makes it impossible to make the usual tests for the presence of 
abnoimal extensoi leflexes 



Fig 3 (abo\e) Lateral Mew of the left foot showing e-s-tension of the great toe and 
moderately well the pes ca\’us (below) Lateral Mew of the right foot showing tin. pcs 
ca\’us 

Late in the course of the disease there is sometimes a loss of tlie knee jerks 
ow'ing to degeneration ot fibers proximal to the sensory ganglia 

In most cases the direct cerebellar tract is invaded with the production m 
varying degree of vertigo, increased ataxia, and a ‘driiiikeii reel ' in the gait -V 
gross tremor of the upper extremities and head is always present 
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There is no pain, and there is no distui bailee of superficial pain, temperature, 
or touch sensations. The mentality lemains approximately noiinal, although 
this IS occasionally distuibed in the teiminal stages 

Macroscopically the greatest pathologic change is hypoplasia of the spinal 
cord, with a i eduction in its diametei, involving either the entiie length of the 
cold, or mainly the upper dorsal and cervical regions In some cases the ceie- 
belluni IS the seat of the majoi changes and if so the syndrome is likely to be 
classed as hereditary cerebellai ataxia, to which Fnedieich’s disease is closely 
1 elated. As a rule the columns of Goll and Buidach aie the first to suffer. 



Fig 4 Roentgen-rays of both feet showing the weight bearing lints 


followed by the pyramidal tiacts, columns of Claik, souietmies the ascending 
cerebellar pathways, and to a variable degiee the ceiebellum itself Various 
secondary manifestations are thickening and adhesion of the pui mater, par- 
ticularly near the posterior columns, and thickening of the blood vessel walls ** 
jMicroscopically there are numeious whorls of neiuogha in the posterior 
columns, the pyramidal tracts, the cerebellar paths, and the fibers passing from 
the posterior roots of the spinal cord to the anterior horn cells (part of the 
simple reflex arc), which are incident to the degeneration in these areas 

Case Rtrour 

Mr H S , whose history is unreliable as to date of onset, time, and sequence of 
events, is a bachelor, aged 69, who has had a “high instep" since childhood and pes 
t.ivus of tlie right foot since the age of 24 jtarb He h.is been able to work but 
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cluiing the past 12 years walking has become increasingly difficult, and a gross tremoi 
o£ the fingers, arms, and head has become much worse He has also had occasional 
dizziness 

There is a past histoij of typhoid fever at the age of 10, gonorrhea at 20, and 
other infectious diseases at unknown ages Deafness has been evident in the left ear 
for nine years Negative Wassermann and Kahn tests were obtained eight years ago 
The family history includes no known cases of paralysis and none of pes cavus, 
though he does not “know or remember his parents well ” 

Physical examination revealed an elderly man weighing 200 pounds, with normal 
color and features The hair was gray and skin was of normal color and texture 
The nose and ears were negative, except for deafness in the left ear The head was 
made conspicuous by an almost continuous gross tremor The pupils were equal and 
reacted to light and on accommodation There was no arcus senilis The eye 
grounds showed a normal fundus, with moderate tortuosity of the aiteries There was 
no nystagmus The mouth was edentulous 

Chest The lung fields were clear to palpation, auscultation, and peicussion 
Heart The left border of cardiac dullness was nine centimeters to the left of the 
mid-sternal line There was no inurmui oi irregularity in rhythm Blood pressure 
systolic 158, diastolic 90 mm Hg 

Abdomen The panniculus was above the level of the tlioiax No abnormal 
masses or tenderness could be found 

The extremities presented a gross continuous tremor of both upper extremities 
The hands were of normal appearance No abnormality was to be found in the 
thighs There was a moderate atrophy of the muscles of the right lower leg, less 
marked on the left, and some fixation about the right ankle Temperature and pain 
sensation w'ere retained on every part of the body Knee jerks were present, equal 
and active, although it was impossible to obtain tlie tendoachilles reflexes Deep 
tendon pain was unimpaired, but there w'as a disturbance of the sense of motion and 
position as evidenced by the positive Romberg sign, and an inability to tell the 
position of either great toe when manipulated by the examiner The finger to nose 
test W'as fair, and there w'as no dysdiadokokmesia The most striking finding m tlie 
extremities was a marked bilateral pes cavus with hyperextension of the great toes 
and plantar flexion of the remaining digits 

Roentgenograms in this case show, in addition to the pes cavus and dorsal dis- 
placement of the proximal phalanges, that the weight was shifted directly to the meta- 
tarsals and that tlie calcanei were supported only by raising tlie heels of the shoes 
No bone abnormality was seen to account for fixation of the right ankle 

St<MMAR\ 

Though the details of the history presented m this case are to some extent 
unreliable, theie has been e\adent ataxia since childhood, and the patient is now 
incapacitated to the extent that it requires more than half an hour for him to 
w'alk a distance of 200 yards When w'alking he leaned slightly forward on two 
canes with both legs stiaight, and pulled each foot forward as a step was taken 
There is definitely a lesion involving the proprioceptive fibers and also the 
pyramidal tracts A characteristic tremor is present Occasional attacks of 
dizziness indicate a probable involvement of the cerebellar pathwavs 

The retention of tlie knee jerks is unusual but this is observed m some cases 
of Friedreich’s ataxia The discrepancies in the historj can be ascribed to the 
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inaccuracies of the patient The characteristic pedal deformities are practically 
diagnostic 

Diagnosis Friedreich’s ataxia with onset at some time aftei puberty 
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A CASE OF SPINDLE CELL SARCOMA OF THE BRONCHUS; 
SUPPLEMENTARY REPORT 

By Otto S Baum, M D , Gertrude Silverman, M D , Rieva Rosh, M D , 
and Richard L Riley, M D , Netv York, N Y 


In November 1938 one of us (O SB) lepoited a case of atelectasis of the 
right lowei and middle lobes due to spindle cell sarcoma of the right main, 
bronchus ^ The patient has since died, and this brief supplementary report, 
with a summary of the autopsy findings, is given for the sake of completeness, as 
well as because of the nature of the terminal illness A brief summary of the 
early course of the disease is also given 


The patient, R Z, was a 32 year old housewife, first admitted to the Second 
(Cornell) Medical Division of Bellevue Hospital on March 16, 
weeks prior to entr> she had developed a respiratory illness, duignosed .is “pneu- 
monia and pleurisy” bj her ph}sician A persistent low grade fever, cough productive 
oi sm.ill .iniounts of mucoid sputum, sharp right-sided chest pain, and weight loss ot 
15 pounds characterized the period intervening between the onset and the episode 
causin'' admission Tins was characterized by more severe ngiit chest pain, nause.i, 
md voinitm" Salient features of the pli>sical examination were marked deviation or 
Ihe trachea tiiid mediastinum into the right chest, dullness to flatness, absent breath 
oiind*-. and preservation of vocal fremitus over the lower two-thirds of the right chest 
'interioiiv and posteriorlv Labor.itorv findings, including sputum e\amination tor 
mh*rcle b.ieilli, were negative Bronchoscopic uxainination showed .i mass of friable 
Dolvpoid tissue completelv obstructing the right mam bronchus just below the origin 
oi die upper lobe broiicmis rollowmg the removal ot tissue for In 


biopsy md suction 


Kulia 


Str.tet., tht of PtUiologs, ai.tl llio Dtparlmtiit of 
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an airway was established, aided by the expulsion of a bionchial cast of tissue shortly 
after bronchoscopy, and the patient reaerated her right middle and lower lobes within 
24 hours ^Iicroscopic examination of tissue removed for biopsy and of the 
bronchial cast showed a spindle cell sarcoma Bronchoscopy was repeated 13 days 
after tlie first bronchoscopy, at which time the tumor was found to arise on the lateral 
aspect of the right mam bronchus, encroaching on the mouth of the upper lobe 
bronchus, the orifice of which was transformed into a slit On the following day 
deep roentgen therapy was started, treatment being given to the anterior, lateral and 
posterior aspects of the right chest, directing tlie center of portal over the center of 
the lesion 

During the subsequent two and one-half years the patient received therap} at the 
following periods 


March 31 to June 3, 1938 
March 3 to March 6, 1939 
March 20 to June 20, 1939 

No\ ember 13 to December 14, 1939 

June 14 to July 18, 1940 

September 20 to October 4, 1940 


1950 r units to each portal 
160 r units to each portal 
2150 r units to each portal 
1950 r units right upper lateral chest 
1400 r units to anterior and posterior right 
chest 

2000 r units to anterior and posterior right 
chest ^ 

500 r units directing through right supra- 
clavicular area 


^ Factors used 200 K V , 20 ma , 50* cm , STD, 9 X 12 or 10 X IS portal, 0 5 cu 
and 1 al filter output, r per minute 200 r given to each area at a time, and one area 
treated, alternating daily All measurements made in air Output 40 5 r per minute 

Bronchoscopic examinations were performed by Dr Maxwell Ryan at intervals 
of approximately three months In May 1938 the tumor had practically disappeared, 
only a very small tag of tissue jutted out just below the opening of the right upper 
lobe bronchus, which was widely patent This tag of tissue was removed by forceps 
In August 1938 there was no visible lesion m the bronclius In February 1939 there 
was elevation of the mucosa at the previous site of the tumor, and microscopic ex- 
amination showed submucosal recurrence of tlie spindle cell sarcoma At this time 
she was admitted to the Tuberculosis Service of Bellevue Hospital for consideration 
of total pneumonectomy This was decided against because of the proximity of the 
neoplasm to the carina, and the patient was referred to the Radiation Therapy Service 
for further treatment The sputum at this time was negative for tubercle bacilli 

Roentgen-ray films between March 1938 and August 1939 were considered normal 
Beginning August 3, 1939, abnormal findings were noted, consisting of mixed soft and 
fibrotic infiltration extending from the right hilum into the second anterior interspace, 
localized by lateral views in the base of the right upper lobe Subsequent films 
showed increasing infiltration of the same diaracter, with involiement in the area 
behind the first anterior intercostal space, where questionable rarefaction was ob- 
served Some retraction of the upper mediastinum into the right chest was first noted 
in the film of June 6 1940, on August 16, 1940, nodular deposits were present in tlie 
periphery of tlie right second interspace 

The first abnormal findings in the chest roentgenogram coincided with tlie onset 
of a dry hacking cough, associated witli occasional sensations ot tightness in the chest 
Because bronchoscopy in No\ ember 1939 showed a small amount of friable tissue at 
the mouth of the upper lobe bronchus, w'hich bled easil> when touched, it was be- 
lieved that another recurrence had taken place and that the shadows noted in the chest 
film were due in part to the neoplasm and iii part to postradiation tibrosis Further 
deep tlierapy was giaen cautiouslj 

During the following vear the patient was troubled bj a spasincKlic unproductiit 
cough and moderate weight loss Because of these sjniptoins and of extension ot 



752 o s BAUM, G SILVERMAN, R ROSH, AND R L RILEY 

*e proems as indicated by roentgen-ray ertammafon a fnrOrei coarse of therapy tvas 

began in admission to Bellevae was on Aagast 29. 1940, when she gave 

The patie JQ40 p fo^ the preceding two weeks, associated with 

a history of chills and fever up i„ci easing sputum which at first had been 

further ''^^‘^htjoss ^gh examination on admission 

T ^ ^no^radiation indur^ion over the anterior, lateral and posterior aspects of 
showed a Post^-adiation bronchial breatli sounds with many coarse 

the right chest, lobe The patient’s temperature varied 

rales over g unaffected by two couises of ^ulfapyridme and 

’^ir/Lne respect examination on September 11, 1940, showed 

sulfad azine respect^e^iy ^^„„,hus toward the right At the posterior proximal 

retractio ^ bronchus there was a small spongy mass which 

b°ed Easily The mouth of the upper lobe bronchus was patent, but there 

i4.fl oir exchange Microscopic examination of the spongy mass showed only 

Tt Mmm on lptcmL 10, 1940, was negative for tubercle bjaU- on di^t 
smear The^ white blood count fluctuated between 8,000 and 9,100, with 92 P 
p”“lrphonucIear leukocytes, predomiimntly young forms Sputum cutare s^^^^ 
fhe presLe of Staphylococcus anreits.Sheptococcus vntdans ^ showed 

,/tafii Blood cultuie was negative Roentgen-ray examination of the ® 

signs of consolidation of the right uppei lung field, a large cavity in ^ anterior 
mterspace medially, and a soft patchy nodulai infiltration m the third anterior 

interspa^ce^ felt that the patient had developed a suppuiative pneumonia of Jbe right 

upper lobe secondary to the bronchial neoplasm, and she drainage 

Second (Cornell) Medical Service to the Tuberculosis Service for palliative | 

of what was thought to be an abscess of the uppei lobe She had become 
"hriiospitfl stay, and laryngoscopy on October 1!^. ^o-ed abdurtm 
paralysis of the left vocal cord, interpreted as due to a mediastinal lesion | 

the left recurrent laryngeal nerve Radiation therapy had been given on five 
on this admission, 100 r units being given to the right supraclavicular area ea 
It was a suprise when sputum examination revealed innumerable acia-ias 
m the smear, confirmed by several subsequent examinations An artificial 
thorax w’as induced on the light but was abandoned when the uppei lobe was oun 

oriiiAront- 'rii4* wri milni fpvpi nprsictprl. ranpinsT between 102 anti > 



show'ul evidence of a massne exudative spread into the lett lung ror mv. u now 
to death the patient r.iised increasing amounts of fluid purulent sputum, "f c 

had a foul odor Dt.ith occurred on November 2, 1940, two years and eig 
after the first admission to Bellevue Hospital ^ „ fln/lin»rs 

Postmortem Examination ( Dr Silverman) The significant au oj sy a 

.Macroscopic Ihe skin o\er the right thoiax showed diffuse 
tion Ihe marrow ol the iihs was pale and linn, .i,e lowei 

right lung W4IS adherent to the chest wall o\er the upper two-thirtU. w 
orie-third was collapsed b> pneumothorax There were approxiinatelj 1 
thnd in the right pleiiial ci\it>, and 200 ct of serofibrinous fluid th j 

L i\ itv In the anterior superior inediastinum there was "■‘■‘■f“!;'“'/";^rent 1 ir>ngeal 
3 be 3 bv cm m s./e, appareiitle a th>mic remnant 'Ihe leit ‘ 

i.eree w i. tree throughout its mediastinal course 'Ihe iiuicous men . 
trubea md of both mam bronchi was her: red and somewhat ‘biekei le 
4>t t*-e- r-ght nu.n bronchus .■ml it^ upj er lol e branch were more " 

1 ut no e.inst'icttoi or ukeration w'ts noted \t me point ol biiurcatioii 
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uppei and lower lobe bronchi, that is, at the site of tlie original neoplasm, there was a 
minute firm nodule No other evidence of neoplasm was noted. The right upper 
lobe was composed mainly of a single large irregular cavity, with poorly defined, 
collapsed walls, containing greenish foul-smelling grumous material, which com- 
municated freely with the lumen of the upper lobe bronchus There were extensive 
nodular deposits, 2 to 6 mm in diameter, with evidence of caseation, throughout all 
the other lobes In addition tliere was massive consolidation of the upper portion of 
the left lower lobe, having tlie appearance of an acute tuberculous pneumonia The 
pulmonary artery going to the right upper lobe was completely occluded by a firmly 
attached, pinkish-gray thrombus There weie a number of small black mediastinal 
lymph nodes 

Microscopic The nodule at the bifurcation of the upper and lower lobe bronchi 
on tlie right was made up of bundles of apparently fibrous tissue running in various 
directions, abutting at its base against necrotic tuberculous tissue and older fibrous 
tissue with a round cell infiltration Deep-lying vessels showed calcification in their 
walls (radiation therapy changes) 

The lining of the tiachea and mam bronchi throughout showed metaplasia into 
squamous epithelium and extensive caseous and proliferative tuberculosis The wall 
of tlie right upper lobe cavitj' was made up of necrotic lung tissue with no delimiting 
granulation or fibrous tissue or adjacent inflammatory reaction There was almost 
complete necrosis of all adjacent lung tissue The small arteries showed inflam- 
matory infiltration and destruction of tlieir walls and recent thromboses in their 
lumina The wall of the mam upper lobe brancli of tlie pulmonary artery was 
necrotic, probably tlie result of direct extension of tuberculous caseation from a 
partly epitliehalized bronchus Sections throughout the remainder of both lungs 
showed extensive caseous tuberculosis Lymph nodes below the carina showed 
proliferative tuberculosis Section of the tissue from the anterior superior medi- 
astinum showed stuated muscle, loose fibrofatty tissue, and lymphoid tissue The 
latter showed old hyalinized foci, in places diffuse fibrosis, and isolated epithelioid 
tubercles with some necrosis and giant cell formation In the loose fatty tissue there 
was a single calcified body (old Hassal's corpuscle^) and perivascular cellulai in- 
filtration of large lymphocytes and fibroblasts, inflammatory in character The liver 
showed evidence of terminal hematogenous generalization of the tuberculosis, there 
being small proliferative tubercles scattered through the section Sections of the 
recurrent laryngeal nerve, using trichrome, Loyez, neuroglia, and Sudan IV stains, 
showed no inflammatory or degenerative changes 

Discussion 

In oui previous leview of the literature on sarcoma of the lung we referred 
to the w ell known fact that the histological appearances of inflammatory lesions 
and overgrow'ths of repaiative tissue may simulate round and spindle cell sar- 
comata With this in mind we reviewed the sections of the two bronchoscopic 
biopsies and of the material coughed up following the first bronchoscopy, and 
found no evidence pointing to such an etiology, all the sections showing spindle 
cell sarcoma w ith no subjacent or adjacent foci of tuberculosis There remains 
the remote possibility that theie w'as a tuberculous focus in adjacent pulmonary 
parenchyma or m one of the peribi onchial lynnph nodes responsible for the 
abnormal o\ei growth of fibrous tissue That this is extremely unlikely is at- 
tested by the lack ot any' similar microscopic findings reported in the literature 
The usual finding m the e\ent tliat an active tuberculous focus encroaches on a 
bronchus consists at first oi a non-specific, later of a specific inflammatory 
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reaction in the bronchial wall, neither of which obtained here It may be con- 
cluded, therefore, that the neoplastic process was not derived from a tuber- 
culous focus, either in the adjacent pulmonary parenchyma, bionchus, or lymph 
node 

We may then assume that this is a true case of spindle cell sarcoma, arising 
probably in the bronchial submucosa, and apparently cured by deep loentgen 
theiapy That radiation reached the area of the neoplasm is evidenced by the 
“postradiation” calcific changes in the walls of adjacent vessels The only re- 
maimng evidence of a previously existing growth was the fibromatous nodule 
at the site of the former tumor 

The part played m this case by tubeiculosis can be reconstructed on the 
basis of known pathological changes, and probable pathogenesis The cavity, 
which was first noted on the final admission, was probably an uncomplicated 
tuberculous lesion The assumption that it was an abscess, secondary to bron- 
chial obstruction, and that the abscess m turn eioded a tuberculous focus, is un- 
likely, since there was no evidence of bronchial obstruction either at broncho- 
scopy or at postmortem examination Furtheimore, until the last week, the 
sputum did not show the foulness usually associated with this type of abscess 
The autopsy did reveal, howevei, a tubeiculous endobionchitis throughout the 
bronchi leading to the cavity, suggesting that the inflammatory disease of the 
bronchi was secondary to parenchymal tubeiculosis 

The terminal gangiene of the right uppei lobe was most piobably due to 
thrombosis of the uppei lobe branch of the right pulmonary artery, and the 
fetidity of the sputum resulted from subsequent infection of the open cavity with 
anaeiobic organisms This mechanism is well recognized as accounting for 
occasional cases of putiid infection of a preexisting tuberculous cavity 

In order to explain the rapidly piogressive tuberculosis we are inclined to 
suspect that the necessarily heavy dosage of roentgen-rays played a part It is 
known that the activity of exudative tuberculous lesions is increased, and that 
caseation is acceleiated by roentgen therapy In this case, before accelerating 
caseation of the active lesion, irradiation may have either activated a quiescent 
tuberculous focus, oi icndered the pulmonary paienchyma more vulnerable to 
tuberculous infection 

We are unable to explain the recun ent laryngeal neive palsy, which was 
noted mdepcndentU by tw'o observer^* 

Summary 

We have presented a case of spindle cell saicoma of the bronchus, treated 
and ajipaicntlj cured by mtensue deep roentgen therapy, m which death super- 
\encd as a result oi rapidly progressive pulmonary tuberculosis, complicated ter- 
ininalh b\ jmlinoiiar\ gangrtiu due to thrombosis of the pulmonary artery 

wiah to L\i)rcss our Rralitmk to Drs John H Richards, J Burns Anihcrson, Jr, 
nul Douela^ Svnimors lor sui'^'csuons and cntiLisins aiding the preparation of this report 
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THE ROLE OF MONONUCLEAR PHAGOCYTES IN IMMUNITY 

TO TUBERCULOSIS 

Immunity to tuberculous infection differs in many ways from that oc- 
curring m infections witli most of the ordinary pathogenic bacteria In the 
laboratory animals which have been most carefully studied and probably in 
man any notable degree of resistance seems to depend upon the presence of 
living tubercle bacilli in the body tissues If a normal rabbit or guinea pig 
IS inoculated locally with a suitable dose of a pathogenic strain, the animals 
show but little resistance to the infection, the organisms multiply freely and 
the infection becomes disseminated If, however, such an injection is made 
into an animal previously infected, a marked inflammatory reaction promptly 
occurs in the tissues about the site of injection, which tends to prevent mul- 
tiplication of the bacilli and to restrict their spread 

The meclianism by which this immunity to reinfection is brought about 
has not been entirely elucidated Attempts to demonstrate significant ac- 
tivity in the serum of such animals have failed for the most part Anti- 
bodies in relatively low titer have been demonstrated, but such sera do not 
show direct bactericidal activity in vitro, and they have not shown appreciable 
protective or curative power It has therefore been believed that an altered 
activity of tlie tissue cells must play an essential part in the process Ex- 
tensive histological and cytological studies have indicated that the mono- 
nuclear phagocytes are laigely concerned in the defense reaction 

In earlier experiments Lurie ^ demonstrated that the inoculation of im- 
mune (tliat IS, previously infected) animals results in a much more marked 
and prompt mobilization of mononuclear phagocytes than occurs in a normal 
animal Mononuclear phagocytes obtained from immune animals by intra- 
peritoneal injections of sterile irritants like aleuronat showed a greater ca- 
pacity to phagocyte tubercle bacilli in vitro than did those from normal ani- 
mals, regardless of whether normal serum or immune serum was added to 
the mixture However, they also showed an increased capacity to take up 
carbon particles and staphylococci, a phenomenon which can not be ascribed 
to a specific immune reaction Furthermore, these “immune” cells showed 
some morphological differences from those of normal animals They were 
often larger, contained more abundant cytoplasm, more numerous and larger 
vacuoles stamable bj neutral red m supravital preparations and larger 
pseudopodia, and cells showing mitotic or amitotic division were more 
numerous A similar increased outpouring of phagocytes m the tuberculous 
animal w'as observed also after injections of nonspecific irritants 

^ Lurie, M B Studies on tlie incchaiiisni ot iinmuiiit> in tubtrculosiii The inobili/a- 
tion ol inononuckar pIiagoc>tes in normal and immunized animals and tlieir rehtue <ri- 
paeitiLS tor division and phagoev tosis, Jr E\ptr Med, 1939, Ki\, 579-C05 
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Such observations suggested a heightened physiological activity on the 
part of the sensitized animal rather than a manifestation of specific immunity 
However, the tubercle bacilli failed to multiply in phagocytes from immune 
animals, whereas they did so actively in cells of normal animals 

Attempts to determine the parts played by serum antibodies, on the one 
hand, and by tissue changes, on the other, in this inhibition of growth hereto- 
fore have not led to conclusive results In tissue cultures in vitro, mono- 
nuclear phagocytes from immune animals have shown no greater inhibitory 
effect upon the multiplication of tubercle bacilli than those from normal 
animals ■ Manifestly, however, it is difficult in tissue cultuies to maintain 
conditions comparable to.those in the animal body for a considerable period 
of time, and such negative results could not be regarded as conclusive 

In recent ingenious experiments Lurie® has furnished new and more 
direct proof of the role played by these cells in the defense process He 
utilized the anterior chamber of the eye of albino rabbits as a culture medium 
for the phagocytes, inoculating into one eye, for example, cells from an im- 
mune animal, and into the other eye, cells from a normal animal as a control 
He first obtained monocytes which had taken up tubercle bacilli in vivo, 
by injecting normal and immune rabbits subcutaneously with a virulent 
culture Two days later he excised the regional lymph nodes and cut them 
into small fragments which were washed in sterile Tyrode’s solution and 
injected into the anteiior chamber of the eyes of a normal rabbit He also 
used suspensions of bone marrow from both normal and immune animals 
which had previously leceived intravenous injections of tubercle bacilli 
After about 14 days the animals were killed and the eyes examined By 
histological and cultural studies he demonstrated that the number of living 
tubercle bacilli in the cells from the noi mal animal was much greater than in 
the cells from the immune animal, although the “immune” cells at the time of 
tlni inoculation had phagocyted more bacilli than the normal cells The cells 
of the immune animal, therefore, markedly inhibited the growth of the 
tubercle bacilli which they had ingested, as compared with the multiplication 
of the bacilli in the normal cells This experiment, how'ever, did not deter- 
mine whether thi^ acti\ity depended upon a change inherent m the cell itself, 
oi whether it wa-j due to the action of the serum of the immune animal upon 
the bacilli before their ingestion 

'I'o deiernnnc this point, Lurie obtained suspensions of monoiiucleai 
phagocytes from both norm.il and imimine rabbits by making intrapleural 
mjeetioiis of gum acacia solution The cells in the resulting exudates were 
washetl to tree the*in as thoroughly as possible of body fluids, and similar sus- 
pen>-ionN were* prepared in titrated salt solution To such suspensions w’erc 

- Kteit, \ K , aiiU MwCl 11 \ Eiujuirv eenictrniiiK rofe ot uniiiuittlv 

Ktiui oUu" tictor-, (jt ».ijjurtat*ee in jw'hu^tresi-. ot tumnii tu^>ereuto^l>, Bull Joliiis noiil in-> 
'11%, 27J-I22 

^Lel^^^ M It studies oil the nieeian!;>iit ot lh« iininuitu> tit tuherculo-.is file tale 
»i IciCtUt uvt'jted b> ti oiionitelvar idwe'iCitis denied tn.in noriiid and iinniunt/ed 

is- -s si- Jr Med. 104.» Kxv, 
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added serum, either from a normal or an immune animal, as required by the 
experiment, and a suitable suspension of living virulent tubercle bacilli 
After a preliminary incubation to permit phagocytosis to take place the super- 
natant fluid was removed by brief centrifugalization to get rid of the free 
bacilli, and replaced by the same type of serum originally present in the mix- 
ture A portion was then inoculated mto the anterior chamber of the eye 
of a normal rabbit, and after two to three weeks the eyes were examined as 
m the previous experiment 

In this way Lurie compaied first, the fate of tubercle bacilli when phago- 
cyted by normal cells in the presence of normal serum, with that when im- 
mune serum was used, second, the activity of cells from a normal animal 
with that of cells from an immune animal when both were suspended in nor- 
mal serum, and third, when both were suspended m immune serum The 
results as described were clear cut Cells from an immune animal regularly 
inlnbited the growth of the ingested tubercle bacilli, regardless of whether 
tliey were suspended in normal serum oi in immune serum On the other 
hand, under the conditions of the experiment, immune serum did not impart 
any constant or significant inhibitory activity to normal phagocytes 

These experiments do not exclude the possibility that serum antibodies 
may contribute to the body’s defense from tuberculosis It is probable that 
they do so Earlier experiments of tlie same investigator ‘ showed that if 
tubercle bacilli were placed m bags impregnated with collodion into which 
phagocytes could not penetrate, and if the bag was implanted into the peri- 
toneal cavity of a tuberculous animal, multiplication of the organisms was 
inhibited When implanted into a normal animal, however, extensive mul- 
tiplication took place 

The work does demonstrate, however, that the resistance of a tuberculous 
animal to reinfection depends upon an increased capacity of the phagocytes 
to destroy or inhibit the growth of the organisms This change appears to 
be inherent in the cell itself, and it does not depend upon the presence of im- 
mune bodies in the serum or upon the organ environment in which the cells 
grow 

^ Lurie, M B Studies on tlie medianism o£ the immunity m tuberculosis Tlw. role of 
extracellular factors and local immunity m the fixation and inhibition of growth of tubercle 
bacilli, Jr Exper Aled , 1939, Ixix, 555-578 
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Chmcal Hematology By Maxwell M Wintrobe, M D , Ph D 792 pages, 
24 X 15 cm Lea & Febiger, Philadelphia 1942 Price, $10 00 
This volume represents an excellent contribution to the field of hematology 
Written by an eminent authority on the subject, the material is covered in an au- 
thoritative and lucid manner Fundamental data concerning the constituents of 
the blood are fully presented The blood dyscrasias as well as certain tumor-like 
conditions involving the blood-forming organs are thoroughly covered The subject 
matter is completely documented as evidenced by a bibliography of some twenty-four 
hundred references many of which are current Throughout the book discussions 
of hematological technics are incorporated in chapters of which they logically 
form a part Selection of technics has usually been done on the basis of the 
personal experience of the author In the main the technics are well chosen The 
illustrations, graphs, and charts are of uniformly high quality This volume can be 
unreservedly recommended to all persons interested in hematology 

MSS 

The Treatment of Burns By A B Wallace, M B , F R C S Ed , M Sc (McGill) 
113 pages, 17 X 11 cm Oxford University Press, New York City 1941 
Price, $1 50 

This publication, one of the Oxford War Manuals, is a comprehensive and simply 
nritten work, but the reviewer feels that its style may convey to the reader an 
underestimation of the extent of care that burns require 

The author stresses the absolute importance of shock therapy first, reviews fully 
the varied types of local treatments, and presses the issue of early skin grafting 
These comprise, in essence, the major points m the handling of such patients, par- 
ticularly in war However, two important points which should be stressed are that 
under no circumstances should a general anesthetic be given to a burn patient in 
shock and that, in the main, most cases can be cleaned gently and thoroughly without 
anesthesia Dr. Wallace also stresses extraneous heat in shock, this, however, should 
be used w'lth extreme discretion so as not to break down nature's protective vasocon- 
strictor mechanism These facts are important even in the streamlined treatments 
of wartime 

Labil>, Dr. Wallace's portrayal of "acute toxemia" is very poor and is not at 
all in agreement with the concepts of liver insufficiency or hepatorenal syndrome 
cited in the literature on burns or as exemplified by burns of 50 per cent or more as 
«.cen by the reviewer 

Nevertheless, this book should serve as a refresher text and should acquaint the 
novice with the intricate jiroblem of burns 

C M R 

The Phynolo'iy oj tht Kulney By Homlk W' Smith, A B , Se D , MS (Hon ) 
310 piges. 22 5 X 15 em Oxford Uiuversitv Press, New \ork City 1937 i 
Price, SI 30 j 

This book i3 an ade(|uate, detailed tre ili->e on ihe plivsiologj of the kidnej Tl{ 
author hvi-> been mo-t thorough and eomplett in his discussion of a rather complei 
and leiigthv subject | 

fhe book Is logit.illv arr’iiged with .i discussion of the aiiatoin> of the kidneva 
and the thtorns t»f renal funeiion m the first chapters The portion of the booka 
devoted to die n n ti elearante </f inulin, phenol red, and Minilar subjects is mosiv 
de<iU.tle*, at'd Is each tilted bv gtntrinis refen iice‘ to the original works 'I hes 
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subjects are brought up to date, and should prove of value to those interested in 
this topic 

The book is too detailed to be of practical value to the clinician, but will be a 
real asset to the student of physiology, and particularly those interested in phj'sio- 
logical research and its allied fields 

W K D 


BOOKS RECEIVED 

Books received during August are acknowledged in the following section As 
far as practicable, those of special interest will be selected for review later, but it is 
not possible to discuss all of tljem 

Standard Nomenclature of Disease and Standard Nomenclature of Operations Edited 
by Edwin P Jordan, hi D 1022 pages, 19 5 X 12 5 cm 1942 American 
Medical Association, Chicago 

N ulrition and the War Second Edition By Geoffrey Bourne, D Sc 148 pages, 
19 X 13 cm 1942 The hlacmillan Company, New York Price, $1 SO 
Central Autonomic Regulations in Health and Disease By Heymen R Miller, jVI D 
Introduction by John F Fulton, M D 430 pages, 23 5 X 16 cm 1942 
Grune and Stratton, Inc , New York Price, $5 SO 
Starling's Principles of Human Physiology Eighth Edition Edited and revised 
by C Lovatt Evans, DSc, FRCP, FRS, LL D (B’ham) Chapters on 
the Special Senses revised by H HartridGE, MA,MD,ScD,FRS 1247 
pages, 24 5 X 16 cm 1942 Lea and Febiger, Philadelphia Price, $10 00 
War Medicine — -4 Symposium Editor Winfield Scott Pugh, M D , Commander 
(M C ) U S N retired Associate Editor Edward Podolsky, M D Tech- 
nical Editor Dagobert D Runes, Ph G S2S pages, 23 S X 15 S cm 1942 
Philosophical Library, Inc , New York Price, $7 50 
Psychotherapy in Medical Practice By Maurice Levine, M D 320 pages, 
22 X 15 cm 1942 The Macmillan Company, New York Price, $3 50 
Advances in Internal Medicine Vol 1 Editor J Murray Steele, M D 292 
pages, 23 5 X 15 5 cm 1942 Interscience Publishers, Inc , New York 
Price, $4 50 

Emergency Care By M arie A Wooders, B S , R N , and Donald A Curtis, M D 
560 pages, 22 5 X 15 5 cm 1942 F A Davis Co , Philadelphia Price, $3 50 
Synopsis of Pathology By W A D Anderson, M A , hi D 661 pages, 20 X 13 
cm 1942 C V hlosby Co , St Louis Price, $6 00 
Shock Its Dynamics, Occurrence and Management By Virgil H hlooN, A B , 
h'l Sc , M D 324 pages, 24 X 15 5 cm 1942 Lea and Febiger, Philadelphia 
Price, $4 50 

JOU.RNAL 

Clinics, June 1942 issue, Vol I, No 1 Edited by George Morris Piersol, M D 
264 pages, 23 X 15 5 cm Published bimonthly by J B Lippmcott Co , 
Philadelphia Price, $12 00 per year 
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SUPPLEMENTARY LIST OF MEMBERS OF THE COLLEGE 
ON ACTIVE MILITARY DUTY 

In the July and September, 1942, issues of this journal there appeared a list of 
the Fellows and Associates of the American College of Physicians who were on active 
duty with the armed forces of their country Since the publication of these lists the 
following members of the College have also been reported on active duty 


Frank M Adams Robert W Gordon 

Harry A Alexander J Richard Gott, Jr 


Gerald S Backenstoe 
Fred E Ball, Jr 
Joseph C Bell 
Murray Benson 
L Minor Blackford 
J Lewis Blanton 
James L Borland 
Clarence H Boswell 
Burdette J Buck 
Aaron L Burger 
Paul A Burgeson 
William C Buschemeyer 
M Paul Byerly 

Eric M Chew 
T Sterling Claiborne 
Hunt Cleveland 
Henry L Cooper 
Linn F Cooper 
Erie B Cra\en, Jr 

William M Dono\ an 
IMgar Durbin 

Clarence W Erickson 
\ Carlton Eriiatene 
George r IZxaiis 

James O Finne} 

Russell \ Flack 
Harr> 1 I'olej, II 
C i*-! H Fortune 
SutrioC Fraiieo 
Ikiul K French 
Uiehard D Frtedlander 

Clareiiee I tl irdner, Jr 
I ee P G i% 

WiUmm R i*ir> itn 


Henry H Haft 
Ian B Hamilton 
Paul V Hamilton 
J Fletcher Hanson 
Seale Harris, Jr 
Francis J Heringhaus 
Frederick K Herpel 
Howard E Heyer 
Charles S Higley 
Donald A Hirsch 
J Morris Horn 
Arthur T Hurst 

Donald W Ingham 

Clyde R Jensen 
Alf C Johnson 
Allen S Johnson 

Harry M Kandcl 
William K Keller 
Archibald D Kennedy 
Russell W Kerr 
Boyd G King 
Jack D Kirshbaiim 
Elmer E Kottke 

Louis II Landay 
Herman \ Law son 
Howard J Lee 
Howard P Lewis 
Joe H Little 

II Four Machlan 
Lorenzo D \Ia‘-sc> 

Fred Mathers 
Arinur C \tcCart> 
Richard F McI atighlin 
James Bo\ron McLciler 
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Samuel Millman 
Flavius D Mohle 
Robert G Murphy 

Robert J Needles 
John Noll, Jr 
F Garm Norbury 
Thomas O Nuzum 

Kenneth A Owen 

Hubert M Parker 
Theodore J Pfeffer 

Warren W Quilhan 

Richard Reeser, Jr 
Donald H Root 
Bernard D Rosenak 
Louis Rosenbaum 
E Driver Rowland 


Sloan G Stewart 
Merritt H Stiles 
Arthur G Sullivan 
Frederick C Swartz 

William G Talmage 
R Henry Temple 
David S Traub 
William H Trimble 

Thomas V Urmy 

Theodore R Van Dellen 
Walter L Voegthn 

Joe E VValker 
Oliver W Welch 
William G Weston 
Edward E Woldman 
Richard H Wood 
Irving S Wright 


Gifts to the College Library 

We gratefully acknowledge receipt of the following gifts to the College Library 
of Publications by Members 


Books 

Dr Blair Holcomb, F A C P , Portland, Ore — “A Diebetic Notebook for Use of the 
Patient", 

Dr J Arthur Myers, F A C P , Minneapolis, Minn — "Man’s Greatest Victory Over 
Tuberculosis", 

Dr Lee Douglas van Antwerp, F A C P , Meriden, Conn — "The Historj of Alpha 
Kappa Kappa " 


Reprints 

Dr Morris M Banowitch, F A C P , Brooklyn, N Y — 2 reprints. 

Dr Maurice C Barnes (Associate), Waco, Te\ — Preprints, 

Dr Archibald A Barron, F A C P , Charlotte, N C — 1 reprint. 

Dr Clough Turrill Burnett, F A C P , Denver, Colo — 2 reprints, 

William E Costolow, F A C P , Commander, (MC), U S Navy — 2 reprints 
Dr Ralph L Drake, F A*C P , Wichita, Kan — 1 reprint. 

Dr Reginald Campbell Edson (Associate), West Hartford, Conn — 1 reprint 
Dr Robert H Flinn (Associate), Bethesda, Md — 1 reprint, 

Dr Aaron Arnold Karan (Associate), Brooklyn, N Y — 1 reprint. 

Dr Howard T Karsner, F A C P , Cleveland, Ohio — 6 reprints 
Dr Bert F Keltz, F A C P , Oklahoma City, Okla — 1 reprint, 

R Bruce Logue (Associate), Lieutenant, (MC), U S Army — 1 reprint 
Horace P Marvin, F A C P , Lieutenant Colonel, (MC), U S Army — I reprint 
Samuel Millnian (Associate), Major, (MC), U S Army — 2 reprints 
Dr Aaron E Parsonnct, F A C P , Newark, N J — 4 reprints. 
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Dr F B Peck, F A C P , Indianapolis, Ind — 7 reprints, 

Dr C P Rhoads, F A C P , New York, N Y— 1 reprint. 

Dr Louis H Sigler, F A C P , Brooklyn, N Y — 1 reprint, 

Pat A Tuckwiller, F A C P , Major, (MC), U S Army— 1 reprint 


At the annual meeting of the American College of Chest Physicians, held in 
Atlantic City, N J , June 6-8, 1942, Dr J Wmthrop Peabody, F A C P , Washing- 
ton D C , was inducted into the Presidency and Dr J Arthur Myers, F A C P , 
Minneapolis, Minn , was named President-Elect Other officers elected at this 
meeting were Dr George G Ornstein, F A C P , New York, N Y , First Vice Presi- 
dent, and Dr Joseph C Placak, F A C P , Cleveland, Ohio, Chairman of the Board of 
Regents Shelley U Marietta, F A C P , Brigadier General, (MC), U S Army, 
was elected Governor for the U S Army Medical Corps and Robert E Duncan, 
F A C P , Commander, (MC), U S Navy, was elected Governor for the U S Navy 
Medical Corps 


Dr Salvatore Lojacono, F A C P , Jackson, Mich , was recently elected Presi- 
dent of the Michigan Trudeau Society 


Dr John C White, F A C P , New Britain, Conn , retired from the private 
practice of internal medicine and became the Medical Director of the New Britain 
General Hospital on September 1, 1942 


At a joint meeting of the Philadelphia County Medical Society and the College 
of Pli>sn,i.ins of Philadelphia, September 23, 1942, Dr Mahlon Ashford, F A C P , 
New York, N Y. spoke on “Coordination of Medical Society Activities” Dr 
Louis II Clcrf, FACP, Philadelphia, addressed the meeting as the retiring 
President 


Dr Julius II Htsa, F A C P , Chicago, 111 , was recently appointed a member of 
the Committee on ^ outh and Welfare of the Illinois State Council of Defense by the 
( iu\trnor of Illinois 


On July 2. 1912. Dr \nlon J CarLon. F \ C P , Chicago, III , gave a Mayo 
ruumlaiion* Lecture m Rochester. \Iinn , on “The Newer Knowledge of Nutrition— 
flo,' Much of It Is Knowledge’" 


Dr- I'rink C HenUes, 1 \CP. Iluiuingtoa, W Va . 
pfi, ..U'lS-rieCt of me 0..1O ’5e.eii.ty ol Pathologi.tH 


vas recently' named 
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Dr Horace B Anderson, F A C P , Johnstown, Pa , spoke on "Plasma Banks" 
at a meeting of the Eleventh Councilor District of the Medical Society of Pennsyl- 
^anla in Somerset, July 16 At this meeting Dr Walter F Donaldson, F A C P , 
Pittsburgh, Secretary of the Medical Society of the State of Pennsylvania, presented 
a fifty year testimonial certificate to Dr Harry J Bell, F A C P , Dawson 


The 101st Annual Meeting of the State Medical Society of Wisconsin was held 

in Milwaukee, September 14-16 Among the speakers were 

Dr Arlie R Barnes, F A C P , Rochester, Minn — “ Diagnosis of Pathologic Condi- 
tions of the Heart", 

Dr Wesley W Spink, FACP, Minneapolis, Minn — “The Clinical Applications 
and Complications of the Sulfonamides", 

Dr Edgar A Hines, Jr , F A C P , Rochester, Minn — “Normal Range and Heredi- 
tary Factors in Hypertension", 

Dr Edward H Rynearson, FACP, Rochester, Minn — “Actual Clinical Disturb- 
ances of the Endocrine Glands”, 

Dr Tom D Spies, FACP, Cincinnati, Ohio — “Advances in Vitamin Therapj " 


Dr George Morris Piersol, FACP, Philadelphia, Pa , has been named Editor 
of “ Clinics,” a new bimonthly journal published by the J B Lippmcott Company 


Dr Walter S Thomas, FACP, Rochester, N Y , ivas named President-Elect 
of the American Society of Clinical Pathologists at its annual meeting in Philadelphia 
during June 


Dr Byrl R Kirklin, FACP, Rochester, Minn , has been elected President of 
the American College of Radiology 


Dr William C Menninger, FACP, and Dr Floyd C Taggart (Associate) 
w'ere recently elected members of the Topeka (Kan ) Board of Health 


Dr Frank H Krusen, FACP, Rochester, Minn , discussed physical therapy 
at a meeting of the Golden-Belt Medical Society in Manhattan, Kan , July 9 


Dr Henry H Turner, FACP, Oklahoma City, Okla , has been reelected 
Secretary of the Association for the Study of Internal Secretions 


Sanford W French, FACP, Colonel, (MC), U S Army, spoke on “Medical 
Care of the Soldiers" and Dr James E Paullin, FACP, President of the College, 
Atlanta, Ga , spoke on “ Medical Care of the Civilian Population m War" at a public 
lecture sponsored b\ the Fulton County (Ga ) Medical Societj 
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Dr J Harry Murphy (Associate), Omaha, Nebr , spoke on “Diagnosis and 
Treatment of Tuberculosis in Childhood" at a meeting of the Lee County (Iowa) 
Medical Society in Keokuk, June 24 


Dr Stanley P Reimann, F A C P , Philadelphia, Pa , Chairman of the Cancer 
Commission of the Medical Society of the State of Pennsylvania, spoke on “Use of a 
Correlating Subject in Science Teaching” at a meeting arranged for high school 
science teachers by the Philadelphia Cancer Council 


The American Congress of Physical Therapy held its annual session in Pitts- 
burgh, Pa , September 9-12, 1942 Among the speakers were 

Dr Ralph Pemberton, F A C P , Philadelphia, Pa — “Refinements in the Treatment 
of Arthritics Including Physical Therapy”, 

Christopher J McLoughlm (Associate), Captain, (MC), U S Army — “Physical 
Therapy in Relation to Military Medicine ” 

Dr John A Toomey, F A C P , Cle\ eland, Ohio, conducted a symposium on 
“ Pohomy^ehtis ” 


The Idaho State Medical Association held its annual session in Sun Vallej , 
September 17—19, 1942 Among those who participated were 

Dr Frank R Menne, FACP, Portland, Ore — “Pathology of Lymph Nodes,” 
“ Pathology of the Prostate Gland,” and “ Pathology of Cancer of the Stomach" , 
Dr Edwin E Osgood, FACP, Portland, Ore — “Principles of Chemotherapy,” 
“Differential Diagnosis of Coma,” and “Therapeutic Thinking ” 


On September 1, 1942, Dr Hugh A McGuigan, FACP, retired as Professor of 
Pharmacology and Therapeutics at the University of Illinois College of Medicine, 
Chicago 


Dr Arthur U Desjardins, FACP, Rochester, Minn , spoke on “A Group of 
Persons Whose Skin and Subcutaneous Tissues are Usually Sensitive to Roentgen 
Raya” at the annual meeting of the American Roentgen Ray Society in Chicago, III , 
September 15-18, 1942 


The Miasiaaipj)! Valley 'I rudeau Society and the Mississippi Valiev Conference 
on 'I ubereuloaW held their annual sessions in Chicago, 111 , September 16-18, 1942 
Among the speakers at a joint session, September 17, were 

Dr. O car.X Sander, I A C P , Milwaukee, Wis — '‘Surveying Industrial Personnel". 
Dr Osear Loti, FA C P . Milwaukee, Wis — •• The Tuberculin Test and Tubercu* 
lo'is Control”. 

Dr J ‘vthur Mver’-. F \CP, Mmiie ipoli-., Mmn — ‘County Accreditation for 
rub..ftu*oi‘s Co,'' trill” 

Dr J ii'Us H Myg 11. I XCP. Indiaiuipoli-,. IiuL — ‘ Reinftt iioii I ube*reulo-<is in 
X omi^f Children '* 
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Dr Horton C Hinshaw , F A C P , Rochester, Mmn , spoke on “ Effect of 
Reduced Barometric Pressure on Pneumothorav” at a meeting of the Trudeau 
Society, September 18 


The Wyoming State Medical Society held its 39th Annual Meeting in Cheyenne, 
August 16-18, 1942 Among the speakers were 

Dr Thomas D Cunningham, FACP, Denver, Colo — “Virus Pneumonias (So- 
Called)”, 

Dr George E Baker, FACP, Casper, Wyo — “Rocky Mountain Spotted Fever ” 


The Omaha Mid-West Clinical Society will hold its 10th Annual Assembly in 
Omaha, Nebr, October 26-30, 1942 One of the sessions of this meeting will be 
devoted to a symposium on “Newer Concepts Regarding Hypertension and Its 
Treatment ” Among the guest physicians who will speak at this Assembly are 

Dr Elmer L Sevringhaus, FACP, Madison, Wis , 

Dr Russell L Haden, FACP, Cleveland, Ohio, 

Dr Herman H Riecker, FACP, Ann Arbor, Mich , 

Dr Francis E Senear, FACP, Chicago, 111 , 

Dr Irvine H Page (Associate), Indianapolis, Ind 


Peptic Ulcer Film Available 

There is now available for free shownngs before groups of physicians the first 
complete movie film on peptic ulcer, in color and with sound track 

The film is entitled “Peptic Ulcer” and was produced under the direction of the 
Department of Gastro-enterology of the Lahey Clinic of Boston The American 
College of Surgeons has aw arded its seal of approval to the film 

Running time of the film is 45 minutes, 1600 feet of 16 mm film, and covers a 
presentation of the following problems of peptic ulcer Pathogenesis, diagnosis, 
treatment, pathology, complications, including obstruction, hemorrhage, and per- 
foration, gastric ulcer, surgery and jejunal ulcer 

Arrangements for a showing of the film may be made by w^riting to the Profes- 
sional Service Department of John Wyeth and Brother, Inc , Philadelphia, w'ho w'lll 
provide projection equipment, screen, film, and operator for medical groups, without 
charge 


The 15 th Annual Graduate Fortnight of the New York Academy of Medicine 
w'lll be held October 12—23, 1942 The subject of this Fortnight will be “ Disorders 
of the Nervous System " The program will include morning panel discussions, 
afternoon hospital clinics, evening addresses, and scientific e\hibits and demonstra- 
tions Among the Fellows of the College w'ho will speak at the e\eniiig sessions are 

Dr Edward A Strecker, FACP, Philadelphia, Pa — “Military Psychiatrj ” 

Dr Harold G Wolff, FACP, New' York, N Y — “The Emotions and Disease", 
Dr Walter Freeman, FACP, Washington, D C — “ Prefrontal Lobotomj 

Dr C C Burlingame, FACP, Hartford, Conn , and Forrest M Harrison, 
F \ C P , Commander, (AIC), U S Na\y, will participate in a pane! discussion on 
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“Psvchoneuroses of War” Thomas T Mackie, FACP, Lieutenant Colonel, 
(MC) U S Army, and Dr Norman Jolliffe, FACP, New York, N Y , will par- 
ticipate in a panel discussion on "The Vitamins in Disorders of the Nervous System ” 
Dr Harold G Wolff, FACP, New York, N Y , will participate in a panel on 


“Psychotherapy” , , ^ tit j i 

Dr Arthur F Chace, FACP, is Chairman of the Committee on Medical 

Education of the New York Academy of Medicine, Dr F Warner Bishop, FACP, 
Chairman of the Committee on Hospital Clinics, Dr Charles F Tenney, FACP, 
Chairman of the Committee on Panel Discussions, and Dr Mahlon Ashford, FACP, 
IS Secretary 


Dr Ellsworth L Amidon Elected Acting Governor for Vermont 

Dr Paul K French, FACP, College Governor for Vermont, has entered upon 
active military service as Major in the U S Army Medical Corps Dr Ellsworth 
L Amidon, F A C P , of Burlington, has been elected by the Executive Committee 
of the Board of Regents as Acting Governor to serve during Major French’s absence 
Dr Amidon is Associate Professor of Medicine at the University of Vermont College 
of Medicine and Medical Director of the Mary Fletcher Hospital He is a Diplomate 
of the American Board of Internal Medicine 


The resignation of Dr Ray M Balyeat, Oklahoma City, Okla , as a Fellow of the 
American College of Physicians was accepted by the Board of Regents at St Paul 
on April 21, 1942 


Dr Barnett Greenhouse, FACP, New Haven, Conn , spoke at the New Haven 
Medical Association on June 17, 1942 His subject was "Clinical Manifestations of 
Pjruvic \cid Metabolism I The Use of Bj in Uncontrolled Diabetes II The Use 
of Bj in Protamine Insulin Treated Cases Manifesting Hypoglyceniic-like Symptoms 
at nie\ated Blood Sugar Le\els ” 


Regional Melting oi College Members in West Virgini\ 

On Jul> 14, 1912, ihc Fellows and Associates of the College in West Virgima 
held a regional meeting at Iluiuington under the Go\ernorship of Dr Albert II. 
Huge, FACP, Bluefield 

Dr Ba\ard T Horton F \ C P , Rochester, Minn , who was the guest of honor, 
gaee a motl interesting diseiisMon on the heat control of the human body and on the 
earioiis experiments that haee been eondutied m his laboratory at the Mavo Clime 

Ihere a is also a general di-cusMou b> the West Virginia members of the pro- 
gram of the St Paul Si-Tsion oi the College This discussion included a detailed 
n port oa the 'leltois <>i the Buaril ot Regents concerning tin waieer of College dues 
tor 1 it tubers of the C ollegt (ailed t»/ attiee dut\ with the armed forces of their 
emintft I ht- letion of the Bo ird of Regents was \er> popular and wdl reetieed 
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SPECIAL NOTICES 

Executive Office of the President 
National Resources Planning Board 
The Science Committee 

MEETINGS OF SCIENTIFIC AND LEARNED SOCIETIES 

Numerous inquiries are being received from the officers of scientific and learned 
societies with respect to the possibility or desirability of holding their annual meet- 
ings The Science Committee (advisory to the National Resources Planning Board) 
which IS composed of members designated by the four councils (National Research 
Council, American Council on Education, American Council of Learned Societies, 
Social Science Research Council) has thought it desirable to issue the following state- 
ment, which has been prepared after consultation with the branches of the Federal 
Government most concerned This statement should not, however, be considered 
an official statement on the part of any branch of the Federal Government 

In view of the fact that the present emergency calls for the greatest mobilization 
of scientists, scholars, and educators in the history of the United States, it is clear 
that the societies and associations into which they are organized have an important 
part in the war effort This part includes not only direct participation by scientists, 
technologists, scholars, and others in war activities, but also the discussion of present 
and future problems and the maintenance of a vigorous intellectual life There are 
no fields of knowledge which are not affected, and which have not some contribution 
to make 

It may safely be assumed, therefore, that the meetings of scientific, scholarly, 
and educational societies and associations may be so organized as to be in the public 
interest It is important, however, that these, meetings should be organized in such 
a way as not to interfere in any way with the actual prosecution of the war 

The Science Committee suggests, therefore, that each society or association 
should consider the relationship which its field or discipline bears to the war effort, 
and the contribution that it can make, and that it should plan the program of its 
meeting with this relation or contribution m view, not overlooking, however, the 
importance of giMng consideration to the post-war period, nor the necessity of main- 
taining such activities as contribute to a strong national intellectual life 

The Science Committee points out, however, that so far as possible meetings 
should not be held in or near defense areas, especially the ports and cities of the 
Atlantic seaboard, and that they should be held on such days of the week as to a\oid, 
as far as possible, week-end (Friday noon to Monday noon) travel The suggestion 
IS made that some of the large associations may find it advantageous to organize their 
annual meeting in regional gatherings rather than in a single meeting in one place 
It is furthermore suggested that the societies and associations should distribute 
their meetings among different cities in order to avoid congestion at any one point 
or along routes of tra^ el 

The Science Committee has been requested to point out the increasing difiicultj 
of handling civilian traffic, the difficulty in securing space and seats, the possibilitj 
of late trains and misconnectioiis, and the importance of \oluntar> curtailment of 
nonessential tra\el 

It has further been suggested to the Science Committee that meetings not cIoscl> 
connected with the war effort should be postponed, and that attendance at all nitet- 
ings should be confined to those whose presence or participation is deeiiiLd to be 
useful Finallj, the Science Committee w'lshes to point out that the abo\e state- 
ment IS based upon conditions of transportation that exist at the present lime, and 
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that changes in those conditions may take place and may necessitate radical changes 
in plans for meetings Organizers of meetings should accordingly be prepared 
promptly to make neceseary changes m them ptos^^^^ ^ 

Chairman, Science Committee 

Washington, D C , August 20, 1942 


The Surgeon General of the Army published detailed information concerning 
policies governing the initial appointment of physicians as medical officers on April 
23 1942 Necessary changes are given wide publicity, at his request, in order that 
the individual applicants, and all concerned in the procurement of medical officers, 
may know the status of such appointments 

The current military program provides for a definite number of position vacancies 
in the different grades The number of such positions must necessarily determine 
the promotion of officers already on duty and, in addition, the appointment of new 
officers from civilian life Such appointments are limited to qualified physicians 
required to fill the position vacancies for which no equally well qualified medical 
officers are available Such positions calling for an increase iq grade should be filled 
by promotion of those already in the service, insofar as possible, and not by new 
appointments 

If this policy IS not followed, it would definitely penalize a large number of well 
qualified Lieutenants and Captains already on duty by blocking their promotions 
which have been earned by hard work In view of these facts, it has been deemed 
necessary to raise the standards of training and experience for appointment in grades 
above that of First Lieutenant 

With this in view, The Surgeon General has announced the following policy 
which w'lll govern action to be taken on all applications after September 15, 1942 

All appointments will be recommended in the grade of First Lieutenant with the 
following exceptions 

Captain 1 Eligible applicants between the ages of 37 and 45 wall be considered 
for appointment in the grade of Captain by reason of their age and general unclassified 
medical training and experience 

2 Below the age of 37 and above the age of 32, constdcralton for appointment in 
the grade of Captain w ill be given to applicants w ho meet all of the follow-ing mininuim 
requirements 

a Graduation from an appro\ed medical school 

b Initrnship of not less than one year, preferably of the rotating type 

c Special training coiiaisting of 3 years' residency in a recognized specialtv 

</ An additional period ol not le^s than 2 \ears of study' and/or practice limited 
to the speeialt\ 

3 LhgibU applicants »‘.ho previously held commissions in the grade of Captain 
m the* Medical Corpi (Regiil.ir \nny , National (.nard of the United State*!, or Offieer*! 
Reserve Corp*!) WjC,* be lot, suit red for appointment in that grade provided they have 
,iut pt->'e*d the* age of 15 ye ir*!, 

*./i. or I Lhgihle applu uit-. bet veeii tm age-, of 37 mil 5^ n,ay Oi (onmUred 
tor ipi .Ji't.nei.t iindif the {< llo >mg loadiPotis 

<. nio'i t'oiii an ipprovetl -vluj* S 

f.Ueri.'S P le*-? tnafi o'lt Vi if, j>ri lembly ot tlie routing type 
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c Special training consisting of 3 years’ residency in a recognized specialty 
d An additional period of not less than 7 years of study and/or practice limited 
to the specialty 

e The existence of appropriate position vacancies 

/ Additional training of a special nature of value to the military service, in 
lieu of the above 

2 Applicants previously commissioned as Majors in the Medical Corps (Regular 
Army, National Guard of the United States, or Officers Reserve Corps) whose training 
and experience qualify them for appropriate assignments may be considered for 
appointment in the grade of Major provided they have not passed the age of 55 

Lieutenant Colonel and Colonel In view of the small number of assignment 
vacancies for individuals of such grade, and the large number of Reserve Officers 
of these grades who are being called to duty, such appointments will be limited 
Wherever possible, promotion of qualified officers on duty will be utilized to fill the 
position vacancies 

Much misunderstanding has arisen concerning recognition by Specialty Boards 
and membership in specialty groups It will be noted that mention is not made of 
these in the preceding paragraphs This is due to the variation in requirements of 
the different Boards and organizations Membership and recognition are definite 
factors in determining the professional background of the individual, but are not 
the deciding factors, as so many physicians have been led to believe 

The action of the Grading Board, established by The Surgeon General in his 
office, IS final in tendering initial appointments Proper consideration must be 
given such factors as age, position vacancies, the functions of command, and original 
assignments All questionable initial grades are decided by this Board Due to 
the lack of time, no reconsideration can be given 

There are in the age group 24-45 more than a sufficient number of eligible, 
qualified physicians to meet the Medical Department requirements It is upon this 
age group that the Congress has imposed a definite obligation of military service 
through the medium of the Selective Service Act The physicians in this group are 
ones needed now for active duty The requirements are immediate and imperative 
Applicants beyond 45 years may be considered for appoint only if they possess 
special qualifications for assignment to positions appropriate to the grade of major 
or above 


The Directing Board of the Procurement and Assignment Service of the War 
Manpower Commission told its State Chairman for Physicians to retain in their 
present positions full-time and part-time industrial physicians and physicians serving 
State industrial hygiene bureaus on a full-time basis 

Chairman Paul V McNutt, of the War Manpower Commission, through Dr 
Frank H Lahey, chairman of the directing board, said m a statement to the state 
chairmen 

“A serious situation is de\ eloping in some states because phjsicians under 43 
years of age who are essential in their present positions as key men in industrial 
practice are being declared available by State Chairmen or are being approached 
directly by recruiting boards with instructions to apply for a commission in the 
Army Medical Corps 

“The Selectiv e Serv ice Sj stem and the Surgeons General of the Arnij and Na\ \ 
are cooperating with us to keep at their posts the ph>slcians declared to be essential 
by our State Committees ’’ 
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Mr McNutt asked the physicians to be guided by the following criteria, which 
have been recommended by the Committees on Industrial Health and Medicine 
and have been approved by the Directing Board 

A physician employed in industry is deemed to be essential when the following 
conditions exist 

A Full-time industrial physician 

1 The physician is employed by an industry which is manufacturing war ma- 
terials exclusively or under priority ratings, and ^ i i 

2 The physician gives his full time to the industry or 40 or more hours weekly, 
has been so employed for at least two years or is especially trained for that purpose 
and IS carrying on an acceptable health maintenance program, and 

3 The physician is performing the functions of a medical director or department 
head or of a specialist or is the only physician employed 

4 Assistant physicians who perform routine functions under direction, and are 
employed on a full-time basis, are deemed essential until they can be replaced within 
a reasonable time (3 to 6 months) 

B Part-time industrial physician 

1 The physician serves part-time two or more industries engaged exclusively 
in the manufacture of war materials or under priority ratings, provided his total 
part-time service is the equivalent of 40 or more hours weekly Note The physician 
who serves on call only is not deemed to be essential 

C The physician serves a State industrial hygiene bureau on a full-time basis 


Chairman Paul V McNutt of the War Manpower Commission announced the 
standards by which public health physicians should be considered essential to public 
health interests and non-a\ailablc for militar> duty 

The Procurement and Assignment Ser\ice of the War Manpower Commission 
adopted the standards upon recommendation of its Advisory Committee on Public 
Health, headed b> Dr Carl Reynolds, State Health Officer for North Carolina 

According to the Procurement and Assignment Service standards, “A physician 
should be considered essential to civilian public health interests and, therefore, not 
a\ai!able for militar> duty provided he comes within either one of the tivo following 
categories 

1 A full-time medical officer in charge of a health service of a governmental unit 

or administrative district, such as State, district, county, and city 

2 ruU-time headi or chiefs of administrative units within a health department 

For cvimple tuberculosis, venereal diseases, maternal hjgiene, infant care, 
ejiideiniologv vital statistics, etc 

\klluids iji health service dilfer throughout the States, public health problems 
varv with locibties popiilatinn densities, and in terms of war industries, milit.iry 
tci.ler-. ind ;o forth which mav create special problems when loeatid,” '^aid the 
repi'ftot the VIviMirv C oiumiltec ori Pubhe Health to the Directing Hoard of the 
t'foi u'-eiiuiit i id \-agnmenl S« r> a, 

‘ lb. comniltiL*, ihereSfirv dt,«s niit deem it fia-ible to submit in> -.peeilic 
fdOii f .ttul I’l >^S l.-' Nitio.'-W'de applie.ition a-, lu the esseiltialitv ol full-time 
•tiexl. d oj:>t cr > '» r>it'.: h* dtn dep irtment-, m c ip tcities otln r th.in tho * m the two 

/rtii'p-. el f*i,"tti iL'i.c 
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“In of these facts, this committee recommends that the essential designa- 
tion of physicians in capacities other than those described above be determined 
after conference between the administrative chief of the health department concerned 
and the State chairman of Procurement and Assignment Service 

“Physicians in public health positions, other than those specified m categories 
1 and 2, who are under 37 years of age, should e\pect to be released for military 
service, e\cept under unusual circumstances, and their places should be taken by 
older persons 

"Special consideration, however, shall be given to trained health officers who 
have had two or more years of training and service in public health 

"Furthermore some of these who may not be essential locally may be needed 
by the U S Public Health Service for service elsewhere ” 

Mr McNutt praised the patriotic spirit of those who, when remaining at home, 
performed their medical services willingly and with the attitude that they were 
doing their equal share in the present cnsis 
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OBITUARIES 
DR ADAH McMAHAN 

Dr Adah McMahan, Associate of the American College of Physicians 
since 1925, of La Fayette, Ind , died June 24, 1942, of postoperative shock 

following cholecystectomy 

Dr McMahan was born January 12, 1869 , received her A B degree in 
1889 and her A M degree in 1893 from Indiana University She graduated 
m medicine from the Northwestern Woman’s Medical School, Chicago, in 
1897 During World War I, she served in France She was a formei 
President of the Tippecanoe County Medical Society, a membei of the 
Indiana State Medical Society and of the American Public Health Asso- 
ciation, also a Fellow of the American Medical Association She had 
formerly served as a member of the Indiana State Board of Plealth and 
was on the staff of St Elizabeth and La Fayette Home Hospitals 

Dr McMahan was highly esteemed personally by members of the pro- 
fession, who also had a high regaid for hei woik 


DR CLARENCE M GRIGSBY 


jMedicine m the Southwest has lost a staunch and faithful exponent in 
the passing of Dr Clarence Manning Grigsby, of Dallas, Texas, who died 
on June 14, 1942, of h>pei tensive heart disease and angina 

Dr Grigsby was born near Homer, Louisiana, October 27, 1868, and 
giadiuited in medicine from the College of Physicians and Surgeons in 
Baltimore in 1893 He pursued postgraduate studies in all of the medical 
Lenters in this country, and served as Associate Professor of Medicine and 
Broicssor of Medicine, also as Professor of Clinical Medicine, at Baylor 
L'ni\crs>ity College of ^ledicine At his death he was Enieiitus Professor 


ot Medicine at Baylor College 

Dr Grigsl)> ^\as an ardent supportei of organized niedieine, and had 
^er\ed a^ President of the Dallas County Medical Society and as Chairman 
<if the Sections on Medieme of the Texas State ^ledical Association and 
the Southern ^^ed^cal Association Man> valuable papers were published 1>> 
Dr Grigsby lie was a Diplomaie of the American Board of Internal 
Metlicnie, and since 1921 had been a Fellow' of the Arneiicaii College of 
Fhesictaiis, sere mg the College for man> >ears as Go\ernor foi Texas Ills 
host of friends in the Anierieaii College of Physicians will soreU miss Di 
Cirig'*b> at the annual meetings, \er> few of which he ever bided attend 
fils read) wit and ecer-reath stor\ lor all oieasions endeared him to e\er)- 
»»ne wIh» was hj^tunati enough to Know him Ills interest m the younger 


i.ien in the proitssiun h is I eea jerpeiuated bv his will, his entire estate being 
leU tf* nuiM up th- Department of Medual History m Bavlor Umvcrsiu 
.Medu .1 D</>ege, which he 'creed long and well 
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The death of Dr 
over the entire countr}' 


Grigsby will cause deep sorrow to his many friends 

M D Levy, M D , F A C P , 

Governor for Texas 


DR MAXIMILIAN JOHN HUBENY 

Maximilian John Hubeny, FACP,FACR, Chicago, born m Leipzig, 
Germany, October 12, 1880, of Bohemian parentage, died in Chicago, July 
2, 1942, aged 61 While enroute in his automobile to the hospital, he was 
seized with a sudden, severe cardiac attack and, fully realizing its significance, 
he induced a service station attendant to chauffeur him the remainder of 
the way They reached the Cook County Hospital, but their arrival was 
almost coincident with his death, due to an acute coronary occlusion 

Heredity endowed him with all the qualifications of a real gentleman, 
which were augmented by home environment and education To these 
were subsequently added those of a scholar and scientist By nature he 
^possessed a most amiable disposition and personality, characterized by high 
ideals and unlimited amount of energy 

He received his M D degrees from Hahnemann Medical College and 
Hospital of Chicago in 1906 and from the College of Physicians and 
Surgeons of Chicago, School of Medicine of the University of Illinois, 1909 
As a medical student he was outstanding, justifying a prediction of success 
and leadeisliip For a time after graduation, general practice occupied his 
attention, but very soon he was attracted to i oentgenology which was his 
chosen field during the remainder of liis life 

At one time Dr Hubeny n^s Roentgenologist at Heniotm Hospital and 
at the Municipal Tuberculosis Sanitarium (Chicago) , since 1936 he had 
been Director of the X-Ray Department of Cook County Hospital and 
Professor of Roentgenology and Chairman of the Department at Cook 
County Giaduate School of Medicine Dr Hubeny was Secretary of tlie 
Section on Radioing)' of the American Medical Association from 1923 to 
1926 and at one time was Editor of the journal, “Radiology,” and Associate 
Editor of the “American Journal of Cancer,” “The Italian Journal of 
Radiology,” and the “Cuban Journal of Radiology” In 1931 he was 
awarded a gold medal by the Radiological Society of North America for 
lesearch Di Hubeny uas a Diplomate of the American Board of Radiol- 
ogy, a member of the American Roentgen Ray Societ) , a member and past 
president of the Radiological Society of North America, the Chicago Roent- 
gen Society and the Aiuencan College of Radiologjy, a Fellow of the Ameri- 
can Medical Association and a Fellow of the American College of Physiciaiib 
since 1920 

His colleagues and friends those who knew' hnii best, cherish his mcnior) 
as a tried and trusted friend, ahvajs kind, sympathetic and most generous 
to those m need of his assistance Mercenar)' he was not, for this was 
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foreign to his nature, 
by all who knew him 


He will long be remembered and his passing regretted 

Frederick Tice, M D , F A C P , 

Chicago, 111 


' DR JOSEPHUS PATMAN BOWDOIN 

Josephus Patman Bowdom, Atlanta, Georgia, died on August 7, 1942, 
at the age of 76 He was stricken at his office and taken to a hospital, 
where he passed away a few hours later 

Dr Bowdom was born in Adairsville, Georgia, on May 7, 1866 He 
attended Atlanta Medical College (now Emory University School of Medi- 
cine) and graduated as valedictoiian of his class in 1889 Following his 
graduation, he returned to Adairsville and practiced medicine in Bartow 
and surrounding counties for nearly 30 years During this period he 
served as president of his county medical society, chan man of the district 
society and surgeon for many years for the N C & St L Railroad 

At the beginning of World War I, Dr Bowdom volunteered his services 
and served as a surgeon in the U S Public Health Sei vice Following this, 
he enteied public health work in Georgia as Director of the Division of 
Venereal Disease Control, acting m that capacity until July, 1939, and of the 
Division of Child Hygiene In 1921 he was elected by the State Board of 
Health as Deputy Commissioner of Health of Georgia 

In 1920 he began to edit the monthly bulletin, “Georgia’s Health’’ and 
continued to do so until his death He contributed many articles to medical 
journals and was author of “Geoigia Baby Book,” now in its eighth edition 
Outside of the luedital profession. Dr Bowdom took a laige part in 
fraternal, ci\ic and public affairs, being for many years a member of the 
Hoard of Education m Adairsville 

Dr Bowdom had been a Fellow of the American College of Physicians 
since 1929 


Gllxvilll Gi doings, M D , F A C P , 

Governor for Georgia 
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ELECTRO-COMA THERAPY OF PSYCHOSES* 

By Joseph L Fetterman, M A , M D , 

Clevelandj Ohio 

> 

Introduction 

The therapy of psychoses has advanced rapidly during the past decade 
Observation and analysis, hydrotherapy and occupational measures, and 
symptomatic medication all have their fields of usefulness However, there 
have been introduced more specific therapies which depend upon direct 
chemical and electrical influence upon brain function In 1932 Sakel ^ de- 
veloped the insulin shock treatment for schizophrenia, a method which 
opened a new era in the therapy of psychoses Shortly thereafter, the use 
of the metrazol convulsion treatment was the product of the research of 
von Meduna® Metrazol, at first recommended for schizophrenia, proved 
more effective in depressed states The results of this method were definitely 
valuable, but the psychologic discomforts and the orthopedic complications 
were major obstacles in its use Recently, as an outgrowth of electrical 
brain study and the accepted use of convulsive therapy, the electro-shock 
metliods were begun in 1938 by Cerletti and Bini ® Finally, during the 
last few years, a surgical procedure, frontal lobotomy, was established by the 
work of Moniz and was introduced into our country by Dr Walter 
Freeman ® 

It IS the purpose of this paper to record the clinical results in a senes of 
70 patients treated by the electrical method This report includes a tabula- 
tion of the therapeutic results in the various types of psychoses and a con- 
sideration of the side actions and complications Also mention w ill be made 
of several parallel research studies which have been undertaken Finalljr, 
some interpretation will be offered of the results obtained in the light of the 
modern concepts of psychoses 

*Recmed for publication January 26, 1942 

From the Department of iledicine (Ncuropsjchiatry), Lakeside Hospital, the School of 
^ledicme. Western Reserve University, Cleveland, Ohio, and the Windsor Hospital, Chagrin 
Falls, Ohio 

Thanks arc due to Drs A T Steegmann, M D Friedman, and S Baumoel, some oi 
whose patients are incorporated m tins case stud> 

Copj right, 1942, bj The Amencan College of Phjsicians 
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Method and Material 


The technic employed is similar to that which has been outlined by pre- 
vious wi iters (Kahnowsky,®’ ' Gonda,® Impastato and Almansi”) The 
reader may refer to these pioneer papers for a historical review of the subject 
and foi technical details of the apparatus 

The method of treatment is briefly as follows Electrodes are placed on 
the forehead of the patient The apparatus is set at the desired cunent 
values This usually means a dose of from 400 to 600 milhamperes at a 
time interval of from 0 2 to 0 5 second The voltage for such a tieatment 
may range from 60 to 150 volts As the current is applied, unconsciousness 
occurs instantaneously The patient becomes temporarily rigid m extension 
or he may flex forward If the dosage has been small, there will be a few 
muscular twitchmgs only If the dosage has been adequate, the individual 
will shake violently in a hard convulsive reaction lasting from 30 to 60 sec- 
onds Following the convulsion, there is a period of stupor lasting minutes, 
from which the patient emerges gradually The return to complete con- 
sciousness takes place by stages over a period of from minutes to half an 
hour or an hour 


Each patient leceives a course of such treatments, the number of re- 
actions depending upon the individual case As a rule, from 6 to 12 
treatments are necessary for a successful result The treatments are given 
on alternate days, or usually three a week 

The material includes a group of private patients who, for the most part, 
showed evidences of early stages of mental disease These patients were in 
tie psychotic group, most of them had some type of depiession and the re- 
mainccr sdiizophrenui In considering the therapeutic results, an attempt 
was mace to separate the patients into various diagnostic headings The 
common} accepted groups of hebephrenic schizophrenia, paianoid schizo- 
pirenia, sclnzodepi essioiis, simple depressions, agitated depressions, and 
nuoliUional melancholia were used 

It nnist be pointed out that it is more difficult to classify patients who arc 
in t le earlier stages of mental disease than those whose illnesses are far ad- 
\anced rurthermore, one must realize that classifications are arbitrary 
and patients are real, and that the modern psychiatrist, using new methods 
of therap}, eannot accept the former classifications as rigid and final In- 
deed, the point of view of Singer deserves emphasis He comments upon 
the ddheiiltv of stparainig the various diagnostic groups “It is always a 
priihletn not of all or none, hut of more* or IcsS " It is Dr. Singer’s thesis 
that the* major svmpioirs, or the fact of the* ilincss, arc produced by the nature 
and location of the structural daiiuge, where, is the form is determined by the 
{ef-'-n who is ill Ouoti.ig from Singer * Thu>, one ami the same organic 
’t'.’o,! miv r*-e to a m inir-tlejires'.ive form of pajchosi-. m one per-iai 
.tmi :•» a se'*! '■‘.parti i* or t iranoid p }ehr»>i-, in aiK.lhtr ” The stirpri .mg 
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results which have been obtained with the electrical method of treatment 
con oborate the model n point of view of Singer as against the rigid classifi- 
cations of Kraepehn 

Terminology 

Before mentioning the results obtained, it may be appropriate to present 
the terms which I have found helptul m discussing this subject The term 
“electio-coma therapy” is proposed in place of the phrase “electro-shock 
treatment"^’ The concept, shock, connotes either a painful and disagreeable 
electrical sensation or the vasomotor collapse which is part of “surgical 
shock ” In this treatment the patient does not experience any dreadful elec- 
trical sensations nor does he show the circulatory collapse which is part of 
“surgical shock ” The essential feature of this method is the period of uncon- 
sciousness, although convulsions are also a major feature The term “elec- 
tro-coma therapy” is descriptive of the method and does not connote false or 
unfavorable pictures to the patient and his family 

For the reactions which patients show, the terms “petit” and “grand mal” 
are used in the current literature These terms have been introduced because 
of a ceitain resemblance to the manifestations of epilepsy It has been my 
custom to use the phrase “minor reaction” for a brief episode of uncon- 
sciousness without a major convulsion For the complete reaction with 
unconsciousness and convulsive state, the term “major reaction” is used 
Occasionally the individual will have unconsciousness with marked rigidity 
and some twitching and shaking movements For this in-between type of 
response, the term “moderate reaction” is used The terms “petit” and 
“grand mal” have belonged to the concept of epilepsy for ages , likewise, the 
designation “petit mal” usually applies to a momentary state of hypocon- 
sciousness and not to complete unconsciousness, which occurs with the elec- 
trical method I have found the designations “minor," "moderate,” and 
“major,” as useful, accurate, and free of the epileptic association 

Clinical Appraisal of the Therapeutic Value 

A detailed summary of the results obtained is included in the accom- 
panying table This shows the identification of the patient, the age, the 
duration of symptoms, the number of treatments, and the results obtained 
One may summarize the details of tlie table with the brief statement that the 
changes resulting from the electro-coma treatment ha\e been remarkable and 
the percentage of impro\ement high Yet this impro\ement is somewhat 
selective, more prompt in certain types of patients than in others, and un- 
doubtedly more permanent in certain patients It ma}’^ be of \alue for us 
to consider the therapeutic benefit from the standpoint of the group of pa- 
tients treated 

A The Combined Gioup of Involiilional Melancholia and Agilaltd De- 
pnssions of Later Life Within these categories are iiiLluded those patients 
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whose ages range from 45 to 70 and whose major symptoms are those of 
depression The composite picture of a patient in this group is a woman of 
about 60, previously cheerful, industrious, and capable, who has become 
sleepless, restless, troubled by visceral distress, and overwhelmed by a sense 
of catastrophe Such an individual has been ill for many months, has lost 
considerable weight, has developed a sense of hopelessness, and has wished 
for death or has even made suicidal attempts 

The patients in this group respond remarkably well to electro-coma 
treatment Eighteen patients belong to this group All who were treated 
showed a favorable response However, in three of the patients there are 
residual symptoms which indicate that the recovery has not been complete 
Several of the patients were close to or above 70 years of age They had 
been severely depressed for months Two of the group had made suicidal 
attempts They have shown a surprising recovery, with a return to well- 
being Our results in this older age group corroborate the encouraging re- 
ports of Robinson,^ who has shown the comparative safety of this method 
and the good therapeutic response of such patients to the electro-coma 
treatment : 


T V , a woman of 51, was sick for several months m the spring of 1941 She had 
been a cheerful and capable individual, happy in her home, sociable with friends, and 
interested in many activities Gradually she lost the desire for company, could not 
tat, and became sleepless Week after week her condition grew worse, she lost a 
great deal of weight, and was unable to read, eat, or sleep She was overwhelmed by a 
sense of hopelessness After two months of such distress, she attempted suicide by 
cutting her throat First aid was given in an emergency hospital and she was then 
taken to the Po&t-Shaker Sanitarium En route to the sanitarium she made another 
attempt at suicide by jumping out of the car 

She was observed in the hospital for several weeks She refused all food saying 
‘ It doesnt pay to e.it, I want only to die I can't eat, I don't have any bowel move- 
iiieiit-* Mj arms and hands are changed, my nerves are twisted in my belly and it 
seeing as though thej are moving around like worms My brain doesn't function any 
more 1 here is no use, I am going cra^y and no one can help me " These soniatie 
delusions were intense and the patient was agitated with obvious sufFeriiig 

riie electro-coina treatment was begun early in July A series of 10 treatments 
was administered During the course of the treatment, she became eonvcrsational, 
look an interest in her fellow' patients, and remarked “I am .iiixious to get my nerves 
collected and to get back to work 1 know I am going to be happ> " August 1 she 
&ta»eil' ' ihese ire lunenls have helped me a good deal. I know I am going to be well " 
During tlie e'lrlj part of August she was somewhat elated and this cheerful mood con- 
tmue'd for a vhile Jhe patient was discharged in September and resumed her posi- 
tion in I'.er f.'inil.. Sue ha* 1 eon 'ceii several times during the f.ill of 1911 and has 
retiuined ■.vnipton tree Indee-el, die has gained weight, reiic.ved her iiiinl .leqtiain- 
tane jatd ictivitie'-, and i-* .ipuireiulj well. 


Ik It is certainly im c.i->y matter to dtstinguish between 

tp.'iogcuotis deprc->-ton atid invrdutiun.it mel.tncholia. We have used the* 
term, e^.Air^v’^-uis rtepre-skut, tar the ta^e> of youti'ger individuals w'liose' 
fatiuK iu-ti.ries -.'now a strusitj e institutional tendentv to ttiis illness In 
v.vrraf ti'sc' thc'c i-situntT ’**i.e' h'.d previi.iis attacks In the group of 
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endogenous depressions there were 17 patients The results in this group 
of patients have been excellent Patients who had been ill for months or 
years responded favorably and quite promptly As a rule, some six to 
eight treatments were suflScient However, after this preliminary course, 
the patients were observed for a period of several weeks If there was a 
tendency to relapse, additional treatments were given In two instances, an 
additional course of six treatments was necessary 

A typical case history in this group is' that of Mr W C 

This patient was 40 years of age, a mechanic by occupation, unmarried, who had 
been ill for some eight months A previous attack of depression occurred at the age 
of 20 and lasted a year and a half 

This individual had been a cheerful, self-confident, and capable person Gradually 
he became morose, withdrew from his social contacts, and complained of weakness 
The weakness was so profound that he could not work Gradually the additional 
features of insomnia, self-accusation, and suicidal thoughts appeared The patient be- 
lieved that others were talking about him because of his sinfulness and that in his youth 
he had developed a habit which had brought about his ruin and from whicli he could 
never recover 

A course of six electro-coma treatments was given in a period of two weeks Like 
a cloud moving away and revealing sunshine, so thei e was a remarkable change in this 
man’s mood The sad face and droopy posture gave way to an effervescent smile 
and elect, brisk walk He looked and acted like a happy individual Treatment was 
discontinued and he was allowed to go home on trial Gradually he became sad, in- 
active, and once more obsessed by dark thoughts The treatment was resumed and 
six more electio-coma reactions given He was discharged in ]May of 1941 and has re- 
mained perfectly well during a period of six mondis 

C Scliisodep} essioJis There are many patients who show' a definite 
combination of a markedly depressed mood with hallucinations and delu- 
sions, which are usually thought to be characteristic of schizophrenia One 
who examines such a patient may be unable to determine whether the illness 
IS a true schizophrenia or a depression This doubt, when one faces such a 
patient, substantiates the statement of Dr Singer which was quoted above 
There are obviously individuals who cannot be classified as one or the other 
but who have an interweaving of mhod change and schizophrenic features 
The term, schizodepression, is used for such patients Ten patients are in- 
cluded in this group The typical patient in this group was a younger in- 
dividual, often an intelligent and successful personality wdien w'ell, and often 
without a family history of psychosis These patients had active hallucin- 
ations and responded directly to them There were voices which accused 
the individual of misdeeds or invited the person to some rendezvous The 
accusations frequently revolved about the theme of sex The members of 
this group did fairly well with electro-coma treatment Seven have shown 
a favorable response whereas the improvement in the remaining three has 
been partial or temporary 

The following case history illustrates this type of patient 

Miss D N wab a woman of 40, who had been an efficient secretary m a busines-* 
concern for many years Gradually tlic thought occurred to her that she was beine 



780 


JOSEPH L FETTERMAN 


observed by her fellow employees and that one man in particulai was sending mes- 
sages to her She believed that certain gestures represented messages of love When 
she phoned him and he denied any attempts to arrange a rendezvous, she became 
incensed and then disheartened She was quite bewildered by this apparent con- 
tiadiction Indeed, she not only intei preted the messages, but believed she could hear 
his voice talking to her And yet he made a complete denial of any interest in her 
She became depressed, could not sleep nor eat, and gave up her work Saddened and 
bewildered, she felt there was no way out except death She made two suicidal at- 
tempts First she cut her wrists, but the bleeding was quickly stopped Later she 
injected 360 units of insulin into herself (She was accustomed to using the insulin 
syringe m the treatment of her diabetic mother ) After she had injected the insulin 
there was a change of heart and she immediately injected a concentrated sugar solu- 
tion to counteract the effect of the insulin 

The patient was taken to the hospital At first she w'as negativistic and inacces- 
sible Latei she appeared to be hearing voices and she reported both optical and tactile 
hallucinations 

The electro-coma tieatinent was begun m June of 1941 Attei seveial tieatments 
the patient became calm After the ninth treatment, the hallucinations disappeared 
The entire course consisted of 12 majoi reactions 

This patient has been followed (by coi respondence) over a peiiod of five months 
She has made a splendid recovery, has resumed her place in the home, and is once moie 
an efficient emplovec of her concern 


D Manu Psychoses Two patients, L R and L J, with acute manic 
psvdioses, weie treated Both showed a favorable i eduction in the excite- 
ment as a result of the electrical treatment How'evei, in each instance the 
cessation of tieatinent was followed by a letuin of psychoniotoi restlessness 
and hyponianic behavior A second shoit series of tieatments was used, 
again with a calming influence Both patients aie now well 

E. ■Siliiaophrciiia Ihe schizophrenic gioiip undoubtedly encompasses 
a large assortment of patients Any study of schizophrenia must differ- 
entiate between those individuals who hav^e nev'er achieved full and complete 
adjustment to life and those who had been successful but then developed 
.>enous evidence of illness The prognosis m the former (dementia precox) 
In ceitamlv lar thflerent from that of the latter 

'Ihrcc patient', with dementia prccox were treated Two of these have 
improved However, the improveiiieiit i& not complete and the prognosis 
rtmaniN untavorabh 


In the larger group oi paranoidal 'schizophrenia the list includes 18 pa- 
ticutN 1 our «Ji thcNC paiiciUi. have ahovvn little oi no mipiovcmciit Of 
these, tiuce were coHsukred advanced cases oi schizophrenia 'I he remain- 
ing 14 leave Nhown definite tavorable changes as a result of electro-coma 
treatnunt. Irdetil, pi ictic.illv every pitant responded to clectncitv with an 
mipriwed attuvuL ai d a chee*riul m<,od itsptJU'.e The more niiious chronic 
’vus oi -ulmviihresua tend u* leu-pNe qinckl) 'Hie othcis iiave contmued 


to sis ,vv orttgrtsN ( )r,v ,,f 
K id for tiv. vears 

rilKt 'evenl Veers’ »>reV50'l' 


tla-e p'tieiUs was trniv remaikahlc m that .she 
'I h's p.tiient was treated m the spring of 
hosuit ih/atjo' 'ir.d the failure of nietrazol and 



ELECTRO-COMA THERAPY OF PSYCHOSES 


781 


insulin shock theiapy Since her discharge from the hospital in April, 1941, 
this patient, F R , has successfully maintained her place in society 

Treatment in the schizophrenic group was always begun with a definite 
attitude of skepticism The malignant nature of schizophienia is recognized 
This malignant nature may account for the tendency to i elapse after im- 
provement by shock methods The improvement which we have obtained 
with electro-coma tieatment may, like that obtained with insulin, be but a 
pause m the course of the illness rather than a complete removal of the 
disease 

F Miscellaneous Cases In several instances, the electro-coma method 
was used for patients who did not belong to the above groups For example, 
a patient with a severe compulsion neurosis was given a course of eight 
treatments This was followed by a slight change in behavior, but there 
was a return of the symptoms when the treatment was stopped A chronic 
alcoholic, who had periods of depression, was given several treatments 
The mood change was corrected, but unfortunately the first stop this patient 
made when he left the hospital was his favorite bar 

The Psychologic Side Actions of Electro-Coma Therapy 

Although the clinical results have been extremely satisfactory, yet cer- 
tain side actions occur, usually temporary, which are quite disturbing These 
side actions may be in the form of (1) marked amnesia, (2) periods of 
elation, and (3) episodes of confusion 

1 Amnesia Following an electro-coma treatment, the return to con- 
sciousness IS gradual, a step by step resumption of mental functions, and it 
may be a matter of minutes or several hours before the patient is fairly 
alert Though awake, he is often bewildered, especially because he does 
not remember what had happened before, duiing, and immediately after the 
treatment It is a common experience for a patient to have forgotten the 
fact that he has received a treatment This amnesia is quite marked as re- 
gards the inability to recall time and place The amnesia for events im- 
mediately preceding treatment is sti iking As a rule, there is only a slight 
and transitory forgetfulness with the first few treatments This amnesia is 
referred to as lacunar, i e , a “spotty” memory disturbance With each 
successive treatment the extent of the forgetfulness may become greater, as 
though each little spot of amnesia had been pooled into a large lake Thus 
it IS fairly common, particularly in older patients, for considerable blankness 
to develop after the sixth or eighth treatment Such patients ha\e forgot- 
ten how long they have been m the hospital, the names of the people with 
whom they are m contact, and many of the experiences of the past It is 
remarkable that nianj of them have forgotten completely the dreadful, anx- 
ious, and suicidal thoughts they had before treatment 

There is a tendency tow'ard a spontaneous reco\er\ from such amnesia 
When the patient is reminded of a certain event he can recall the situation 
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quite readily and he is apt to remember the episode from this point on As 
a rule, patients recover from this memory disturbance m the matter of days 
or weeks The longest instance of disturbed memory m this group of pa- 
tients IS that of Mrs D P , a woman of 62, who had received eight electro- 
coma treatments She improved considerably and was, therefore, allowed 
to go home within several days following the last treatment At home she 
could not remember many of the activities during the month or two before 
she entered the hospital But her chief difficulty was that she had foi got- 
ten the cooking recipes with which she had been familiar She was embar- 
rassed when meeting old friends because she could not remember their names 
or certain social events that she had attended Mrs D P regained her 
memoiy, but it took a matter of some three months before she had fully 
recovered 

Our observations with regard to amnesia correspond with the favorable 
prognosis in memory disturbance leported by other workeis (Ziskind,^® 
Myerson For example, two of our patients, one a teacher and the 
other a research assistant, showed marked memory disturbance which lasted 
for several weeks Both had made complete recoveries from serious mental 
illnesses, but were troubled by amnesia In each case the return of memory 
was satisfactory The research worker, whose job it was to translate for- 
eign medical journals, stated that she had regained her normal speed and 
efficiency in this difficult task 

Some authors have associated the memory disturbances with the change 
in the biain waves revealed by electi oencephalogram Many observations 
indicate that there is a brain w'ave change, maiked in the period after the 
convulsion These brain waves return to normal in the matter of days or 
weeks Hughes and his coworkers “ state “The longest period after treat- 
ment before the electroeiKephalograni returned to normal was three or four 
w’eck^ ” 

2 Elation Frequently, independent of or along with the amnesia, 
the're is a period of elation. This cheery mood is striking, especially when 
compared with the* prcMous profound depression The most impiessive 
fact about clectro-cuma treatment is this frequent change in mood An ni- 
dnidual who had been sad, droopj, and silent may, after several treatments, 
become active and happ>. Oeeasioiiall} the change does not stop at calrn- 
nc'-s, poise, and eonirolled activity Indeed, some of these patients devel- 
oped period^ of marked (iver.ieiivity resembling that of a hypomame patient 
Tiierc are etTerveseeiice, loiuluess, a stream of eonversation, and extraordi- 
narv ''i^ciabiliit Sueh elation was>hown by Mrs T. V , who-ic case history 


v.a> cited above F'or "cvcral vvccks after the series of electro-eonu treat- 
n'cnts. ini’* fornkrlv quiet and -.‘d worn in became talkative Slie would 
address cverv jaiient uu the ward, .advising him or her to take electrical 
irt ilii.at't >hc wouM mterrupt their eating, burst between two people who 
were t'ilks''g to tvp'iin her views in a Iua<l voice Tliere was a sparkling 
glean in her ev^s, and Iier fact wa> wrcatliid m -imies She walked about 
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the ward with a brisk step She was overconfident of her ability, spoke 
optimistically of her plans Gradually, during a period of several weeks the 
bubbles of effervescence burst and she became more calm Two months 
after the treatment was over she had returned to her usual sense of well- 
being with a normal admixture of confidence and doubt, cheerfulness and 
sadness It took about six weeks for the elation to subside 

3 Acute Confiiswnal Episodes A third type of psychologic reaction 
may be called an acute confusional syndrome This state is often accom- 
panied by marked amnesia Patients lose the memory of their previous 
illness, but are neither calm nor elated Instead they are tense, excited, 
hypersensitive to noises, and somewhat in a state of terror They resemble 
patients with an acute toxic psychosis Mrs E B had been depressed for 
montlis and a course of treatment was started After the fourth electro- 
coma reaction she became restless, sleepless, and developed marked fears 
However, she did not discuss these fears openly Instead, when the doctor 
approached her, she would pull away somewhat startled She remained in a 
state of tension and alarm for 10 days Such confusional episodes, a com- 
bination of bewilderment and terror, were more common in the older group 
than in the younger patients Also, this side action was more frequent dur- 
ing the summer than in the spring or fall Such disturbance is temporary 
and clears up after some days or weeks When the confusion disappears, the 
patients usually return to a normal state In not a single instance has this 
confusional period lasted more than several weeks 

Complications of Electro-Coma Therapy 

A treatment as severe as electro-coma therapy has definite complications 
In addition to the psychologic side actions, which are temporary, we must 
consider certain complications, possibly of a more permanent nature Let us 
divide them into (1) immediate reactions and (2) possible later sequelae 

1 Immediate Reactions The immediate complications include chiefly 
the injuries to the muscular and bony systems With metrazol there was a 
fairly high incidence of fractures until patients were kept in hyperextension 
and restraint This complication is much less frequent with the electro- 
coma method Smith and his group'® reported tliat the fracture incidence 
with tlie electrical method \vas one- fourth of that which occurred with 
metrazol Furst and Stouffer stated that there w'ere some 3 per cent 
of fractures of the spine in a series of 115 patients In our group we have 
had one bilateral fracture of the mandible and three cases of severe pain m the 
back Two of these patients have shown fractures The instances of frac- 
tured spine have occurred recently and for this reason we are planning to 
use intocostnn, as recommended b> Bennett 

2 Possible Late Sequelae Inasmuch as the electric current ira^crsci* 
the frontal lobes of the brain, one must think of the possible late sequelae of 
this method How'ever, Cerletti and Kahnowskj behe\e that the brain 
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changes in man are reversible and do not produce serious damage Fui- 
ther comment on the evaluation of such possible sequelae will be given later 


Other Studies 


/ 

Along with the clinical studies reported, several research projects are 
being conducted These will be mentioned briefly inasmuch as the papers, 
when completed, will be published elsewhere 

A Electrocardiographic Studies Dr Edwaid Kline took a series of 
electrocardiographic records before and immediately after treatments in some 
40 patients of this group He has found even less change as a result of the 
electro-coma method than with metrazol,^® with which therapy we encoun- 
tered no significant cardiac disturbances Although Dr Kline’s paper will 
cover the details, one may mention the fact that several of the patients in 
this group had known cardiac difficulties One of the patients. Miss P O , 
had once suffered from coronary disease and had been operated on by Dr 
Claude Beck“ Two years later she developed a serious schizodepression 
which grew steadily worse despite all conservative theiapy As a last le- 
sort. after a consultation with Drs Beck, Haiold Fed, and O P Kimball, 
the family physician, a course of electro-coma treatment was given This 
patient showed no circulatory difficulties as a result of 10 tieatments and 
made a splendid recovery from her mental illness 

B Anatomic Studies Early this summer, m collaboration with Dr E 
Scharrer and Dr D Bodian, a Macacus rhesus monkey, whom we called Miss 
Darwin, was given a course of treatments She received 10 treatments, on 
alternate days, in a senes comparable with that of any private patient The 
do-^age was usually 200 milliampercs for 0 1 or 0 15 second Each treat- 
ment consisted of a major reaction with coma and convulsion lasting from 
30 to 90 seconds (Ninety seconds was the longest duration of any con- 
vulsion obtained with the electrical method ) Miss Darwin withstood her 
treatment cour'>e \ery well and her behavior was in no way altered by it 
hour davs after the last treatment the animal was placed in deep cthei 
n'»rcosis and perfusvd with '.ahne and sodium nitrite, and then with Zenker’^ 
-oluuuri to which formalin had been added The brain was thus hardened 
in .'.itu by the intravascular perfusion to avoid the manifold artefacts which 
occur when the tri.-.h brain is handled and shcetl I-atcr the brain was re- 
mo\cd, cut in cro-^s section, and stained Dr Scharrer summarizes the 
findings as follows: ' ‘^LCiioiis irom many regions of the brain rt\ealed no 
ksiciH Iiukul, there w».ri. no cull dcstruetion, no ghal reactioiH, and no 
cill'dir thmgjs in aiu. oi the suctions" 


'Ill's }•, tl .. nniia' report in* lurih.cr work wlueh lias been plannctk 
C 'I his jiimnitr Dr Marguerite Hurt/ and 

i o'-n.ne fJV r 'tniud a -.vrt.,s r.: Kf^schu-h teas taken i>> fore, during the* 
i. I'lrii oi tn i*n ruM a r oniU .wiicr th> electro conn trtMtimt i It is Uiu 
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concluded The work is still in progress and the results of their findings 
will be published elsewhere 

D Electroencephalographic Studies A series of electroencephalogra- 
phic tracings are being taken, parallel with the Rorschach tests, by Dr 
Charles Henry of the Brush Foundation These studies were begun only 
recently 


Comment 

The most significant observation from the clinical standpoint is the fairly 
high rate of improvement as well as the willingness of patients to take this 
treatment Few patients experience the dread so common with metrazol 
Coercion is, as a rule, not necessary Indeed, not a few of the patients were 
treated in a general hospital with their consent and cooperation 

In the face of the practical results obtained, one cannot but pause and 
consider the nature of the illnesses and the mechanism by which electro-coma 
theiapy brings about some relief of the symptoms Let us approach this 
interpretation by listing certain observations and deductions 

A course of electro-coma treatment influences the mood of the patient 
first Quite uniformly in all types of patients, there is a tendency for the 
saddened patient to become more cheerful 

In patients who are troubled by serious hallucinations and delusions, the 
improvement in mood brings about a change in the patient’s attitude toward 
his hallucinatory experiences They are pushed into the background, dis- 
missed, and ultimately lost 

Recovery m mental function occurs rarely as a result of one or two treat- 
ments, but requires the accumulated benefits accruing from a series of 
treatments 

Recovery often takes place even though the patient has gone through a 
period of mental clouding with marked forgetfulness or confusion These 
psychologic side actions apparently do not interfere with recovery The 
road to recovery appears to be obscured by the clouding, but despite this 
delay, the clouding lifts and the goal of recovery is reached 

The treatment achieves its success thiough direct electrical or chemical 
alteration in brain functions This observation is self-eMdent, particularly 
in view of where the electrodes are placed, the unconsciousnei>s, and the 
changes m the electroencephalogram 

The therapeutic effect is not attained through the mechanism of fear, as 
patients who receive such treatment do not emphasize any terror reaction as 
was common with metrazol 

The incidence of recovery is highest in depressed patients ■“ , there is im- 
provement 111 many cases of schizophrenia, and there is a tendency toward 
impiovement in manic states 

During the course of electro-coma treatment, one obser\es tpiite regu- 
larly a change m direction of interest and thought In most ps} choses the 



786 


JOSEPH L FETTERMAN 


patient is introverted, his major attention is upon jus viscera, his moods, his 
past Even the hallucinations and the stimuli outward either arise from 
within or are interpreted from an egocentric viewpoint During the course 
of treatment the patient tends to look outward, to notice external stimuli, 
and to interpret them in line with reality Recovery is thus not a gam in 
total brain function as much as an improvement in the direction of thought 
On the basis of these observations, one may make several conjectures The 

first IS that the brain is the seat of or the major link of all types of psychoses 
Psychoses are caused by disturbances in brain function and are believed to 
be oiganic, even if the disorder cannot be histologically established (Elvidge 
and Reed,-^ Katzenelbogen," tloskins,-® Angyal, Freeman, and Hoskins 
The mechanism of recovery with electio-coma therapy depends upon an 
electrochemical change in brain cells It appears as though each treatment 
damages the function of either cortical cells or association pathways This 
effect tends to reduce or destroy those elements which are responsible for the 
abnormal direction of thought The damage is leversible and there is a 
tendency for the abnormally functioning cells to regain theii activity Each 
succeeding tieatment removes this tendency In the depressions, when this 
change has been effectively brought about, there is recovery In many 
types of schizophrenia, however, this improvement is tempoiary because 
there is an inherent destiny for a downwaid course However, even in 
schizophrenia, so-called deterioration and dilapidation of thought are more 
apparent than real One is sometimes surprised at the renewed intellectual 
interest in life which appears to be awakened in an apparently deteriorated 
patient as a result of shock therapy 

One must await the test of time before a true appiaisal of the ultimate 
w'orth of the clectro-coma method can be made The permanence of re- 
covery and the possibility of later complications will be determined onl> 
over a period of years Scientific accuracy lequiies such a peiiod Rut 
the elmieian who is faced with a sick patient must decide upon a course of 
treatment today The practicing psychiatrist w'ho examines a patient Mif- 
termg from m\olluional melancholia, thin, trembly, agitated, .md suicidal, 
eatmtjt po-,ipijue action until an ultimate appiaisal is made He must use the 
best technic a\ailah!e at the tune At the moment electro-eoma therapy ap- 


peals to be the best .uailahle method for the treatment of many Opes ot 
ps\cln*''e'> which have not riNponded to milder method'i Ihe benefits to be 
gnued a*id the dangers r>t inaction must be balanced ag.unst the hazards of 
the tivattuent The .idvantago of electro-coma thera[»y over the hazards 
ippeat m irked m mvohitintrd melancholia and mauv tornis of di prevsion 
lake.vi-'C, the tn itme»'t is jii'aiiatl in manv tvpes of stin/ophreiua 
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No 

Name 

Age 

1 

F R 

49 

2 

I R 

29 

3 

P 0 

55 

4 

D P 

57 

5 

E R 

65 

6 

B L 

57 

7 

S M 

38 

S 

W B 

49 

9 

L R 

25 

10 

E P 

23 

11 

S B 

45 

12 

B I 

38 

13 

F F 

36 

14 

I H 

27 

15 

B C 

67 

16 

Z L 

71 

17 

N I 

54 

18 

B H 

36 

19 

C E 

38 

20 

C Ev 

47 

21 

1 F M 

35 

22 

L J 

19 

23 

K C 

46 

24 

P E 

30 

25 

D N 

45 

26 

M M 

29 

27 

K A 

34 

28 

VV N 

55 

29 

M H 

32 

30 

B J 

61 

31 

E B 

45 

32 

T V 

51 

33 

H R 

30 

34 

D M 

57 

35 

F J 

46 

36 

K F 

37 

37 

W C 

41 

38 

F M 

36 

39 

R A 

60 

40 

S M 

53 

41 

0 E 

34 

42 

K F 

55 

43 

B I 

20 

44 

W R 

19 

45 

W G 

49 

46 

L K 

63 

47 

M B 

26 

4S 

M D 

29 

49 

B S 

43 

50 

C L 

50 

51 

P H 

45 

52 

U M 

58 

53 

H F 

52 

54 

P M 

51 

55 

K M 

35 

56 

L H 

51 

57 

H H 

34 

58 

W M 

45 

59 

P M 

24 

60 

V L 

62 

61 

D V 

45 

62 

S F 

40 

63 

\ L 

46 

64 

L iM 

38 

65 

M R 

59 

66 

S B 

30 

67 

M M 

30 

68 

S D 

31 

69 

K B 

50 

70 

T W 

62 


Diagnosis 


Paranoid schizophrenia 
Hebephrenic schizophrenia 
Schizodepression 
Agitated depression 
Involutional melancholia 
Endogenous depression 
Endogenous depression 
Agitated depression 
Mania 

Hebephrenic schizophrenia 
Endogenous depression 
Paranoid schizophrenia 
Paranoid schizophrenia 
Paranoid schizophrenia 
Endogenous depression 
Involutional melancholia 
Endogenous depression 
Paranoid schizophrenia 
Endogenous depression 
Involutional melancholia 
Hebephrenic schizophrenia 
Mania 

Schizodepression 
Paranoid schizophrenia 
Schizodepression 
Schizophrenia simpleit. (DP) 
Paranoid schizophrenia 
Agitated depression 
Sdizodepression 
Agitated depression 
S^izodepression 
Agitated depression 
Endogenous depression 
Involutional melancholia 
Paranoid schizophrenia 
Paranoid schizophrenia 
Endogenous depression 
Compulsion neurosis 
Involutional melancholia 
Paranoid schizophrenia 
Schizodepression 
Involutional melancholia 
Paranoid schizophrenia 
Hebephrenic schizophrenia 
Schizodepression 
Agitated depression 
Sdizophrenia simplex (DP) 
Endogenous depression 
Agitated depression 
Agitated depression 
Endogenous depression 
Agitated depression 
Schizodepression 
Schizodepression 
Cyclothymia 
Paranoid scliizophrenia 
Endogenous depression 
Paranoid schizophrenia 
Paranoid schizophrenia 
Endogenous depression 
Schizodepression 
Agitated depression 
Endogenous depression 
Endogenous depression 
.\gitated depression 
Schizodepression 
Schizophrenn stniplcx (D P ) 
Endogenous depression 
Endogenous depression 
Involutional melancholia 


Result 


Excellent 

Good 

Excellent 

Good 

Excellent 

Excellent 

Excellent 

Excellent 

Good 

Unchanged 

Excellent 

Doubtful 

Fair 

Unchanged 

Excellent 

Good 

Fair 

Good 

Good to fair 
Good 

Temporary improvement 

Excellent 

Fair 

Fair 

Excellent 

Fair 

Excellent 
Fair (?) 

Fair (?) 

Fair 

Good 

Excellent 

Excellent 

Good 

Poor 

Fair 

Excellent 
Unchanged 
Poor (?) 

Unchanged 

Fair 

Good 

Unchanged 

Fair 

Fair 

Fair 

Fair 

Excellent 

Good 

Excellent 

Good 

Excellent 

Good 

Excellent 

Good 

Poor 

Fair 

Fur (?) 

Too carlx to judge 
Fair (?) 

Good 

Excellent 

Good 

Good 

Excellent 

Fair 

Poor to 1 iir 
Good 
Good 
Good 
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1 • 1 .. the* Hht?! ‘‘clcclro-sliock therapy' “Minor,” “moderate, 

amr“nujVrr^ Are used m place of the designations, “petit” and 

^^ThVrcsults of the electro-coma method have been found to be favorable 
Ceitam of the psvchologic side actions such as amnesia, periods of elation, 
and episodes of confusion arc discussed The complications are 

Certain general observations and a theoretical consideration of the mode 

of action of this method are offered 

For severe psychoses which do not yield to milder measures, electro-comj 
therapy is useful It is particularly valuable for those psychoses m which/ 
depressed mood change is a major factor It is woithy of trial in mal / 
forms of schizophrenia ' 
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CHRONIC CONSTRICTIVE PERICARDITIS; A 
FOLLOW-UP STUDY OF THIRTY- 
SEVEN CASES '* 

By Marlow B. Harrison, MD, and Paul D Wiiiii:, M D., FACP, 
^ Boston. Massachusetts 


Ali HOUGH constrictive pericarditis has been recognized for many years. 
It was not until the advent of modern thoracic surgery and its meticulous 
attention to technic and anesthesia that surgical treatment of the disease has 
been possible, witli gratifying results in small but important gioups of cases, 
gathered especially in Boston,^ Nashville," and Cleveland" An adequate 
historical review of the disease and its recognition has been given by White 
and by Blalock and Burwell " It is our purpose in this paper to present a 
follow-up study of 37 cases of constrictive peiicarditis which have been seen 


Table I 


Group 1 Cases Cured by Operation 


No 

Name 

Sex 

Aget 

Onset 

Seent 

Heart 

Size 

Rhythm 

Cal- 

cium 

Etiology 

Resection 

1 

c s* 

F 

19 

1911 

1925 

normal 

normal 

0 

? 

7/18/28 

11/16/33 

4/6/33 

4/22/33 

2 

B K* 

F 


1922 

1931 

+ 1 cm 

normal 

+ 

? 

? 

3 

L F* 

F 


1931 


normal 

normal 

0 

4 

C F* 

M 

19 

1931 


normal 

normal 

0 

pneumonia 

s 

L C* 

M 

12 

1933 

1933 

normal 

normal 

+ 

c pleurisy 
? 

? 

? 

? 

7/12/33 

10/8/36 

6/29/38 

10/9/39 

6 

0 P 

M 

28 

1935 

1936 

normal 

normal 

0 

7 

S L 

M 

26 

1937 

1938 

normal 

normal 

0 

8 

H W 

F 

44 

1937 

1939 

+ 1 cm 

normal 

+ 


Addendum . 

9 Case 4 of Group 5, I B , really belongs also in Group 1, as does also pi-oses sev- 

10 Case 2 of Group 2, G P , and as will doubtless also, when adequate ti P 
eral more 

11-14 Cases S-8 of Group 2 

* Indicates cases reported by P D White in 1935 
t Age and year when first seen by us 

at the Massachusetts General Hospital, in whom the diagnosis has 
clinically and confirmed in all but a few by operation or by autopsy 

^'°”ln 1928 Churchill carrier out the first successful operation 

dition in this country,^- " and n, 1935 White ^ reported P/ ooerated 

seen at the Massachusetts Ger.eral Hospital Twelve ha hospital 

upon, three had not Two more cases had been 

prior to the first operation but not confirmed at that time, bot , 

Ld autopsy done on one of the two .hsclosed the presence of the disease 
Smce that report in 1935, 20 aduhional cases have been studied, 16 of 


♦Received for publication February 6, 1942 
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which have had pericardial resections (one of the 16 at another hospital), 
thus making a total of 37 patients seen at this hospital Nineteen are living, 
17 are dead, and one has not been examined lately and may be eitlier living or 
dead Twenty-eight of the group have been operated upon, nine have not 
Of the 37 patients, 25 were males, 12 were females The ages ranged 
from 10 to 59 years The average age of the entire group was 30 2 years, 
of those operated on 28 8 years, and of those not operated on 45 5 years 

Follow-up Analysis 

For clinical evaluation of results, we have grouped the cases according to 
whether they (1) have been cured by operation, (2) have been improved by 
operation, (3) have died of the disease itself, (4) have died as a result of 
operation, (5) have died of complications, (6) are living \yithout operation, 
or (7) have not been heard from in recent years 

Gioiip 1 Cured by Operation ^ In this group at the present time there 
are eight cases, who were operated on from two to 13 years ago These pa- 
tients have all been seen or heard from in the past three months In no case 
IS there any limitation of activity because of a cardiac disability They are 
able to carry on a normal life, and are m no way inconvenienced by the post- 
operative defect Three of these patients show a just visible jugular pulse 
in the sitting position Two patients were not examined, and although it 
IS not known whether a venous pulse is visible at the present time, tlieir gen- 
eral condition is excellent Of the group reported in 1935 by White,^ one 
patient (D G ) who was thought to have been cured has since developed an 
enlarged heart, some slight edema of the legs, and an enlarged liver How- 
ever, she has no dyspnea, and is able to lead a fairly normal life, if exertion 
IS not excessive She is, therefore, included in the following group 

Perhaps the most instructive and interesting of all our cured cases is our 
very first patient (C S , now C S O’ N ) referred by one of us (P D W ) 
in the summer of 1928 to Dr Churchill for pericardial lesection She Avas 
the first case successfully operated upon for this condition in this country' 
She has remained in excellent health ever since, was married a few years 
ago, and went through a normal pregnancy without any difficulty and de- 
livery of a healthy son by forceps on March 1, 1941 

Gionp 2 Improved by Operation In this group there are eight cases 
One patient (D G ) is mentioned above A second patient (G P ) has had 
two operations Following the first operation he was greatly improved over 
his former condition, but continued to have some dyspnea and edema, and 
abdominal fluid collected Avhich had to be removed by paracentesis every 
month or two Two years after the first operation, further pericardial re- 
section was cai Tied out, and since then tlie patient has been able to carry on a 

♦Later note, August, 1942 Since this was written above, cases S to 8 of Table 2 liavc 
completely recovered, so that tliey plus case 4 of group 5 and case 2 of group 2, fonn an 
addition of 6 cases to Table 1, raising the cured cases from 8 to 14 in number 
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Case reported by P D White in 1935 
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quiet life, tlioiigh at times he is a little troubled by slight dyspnea on exertion 
The venous pressure is now at the upper limits of normal He has not re- 
quired abdominal taps since the second operation, and may actually be con- 
sidered a clinical cure One patient (PC) who was successfully operated 
upon has not been heard from since four months after his pericardial re- 
section three years ago, but at that time he reported that he was feeling 
quite well, that evidence of edema and ascites had practically disappeared, and 
tliat there was no dyspnea on exertion It is probable that this patient rep- 
resents a complete cure, but without further information it is deemed unwise 
to include him in Group 1 One patient (W R ) operated upon in 1940 re- 
sponded very well and was able to return to his work four months following 
operation However, when seen two months ago, he showed some enlarge- 
ment of his heart, chiefly in the region of the right ventricle, and there was 
a marked gallop rh)rthm over the right ventricle This was believed to rep- 
resent dilatation of the right ventricle following decortication He was 
given digitalis, and improved somewhat, although the gallop is still present 
In addition, he has developed an aortic diastolic murmur of unknown etiology 
since the operation In spite of these sequelae, the patient seems able to 
carry on a moderately active life 

The remaining four patients of this group have all been operated upon 
within tlie last year, and we believe that it is too early as yet completely to 
evaluate their condition, but from the progress that each has made, we are 
under the impression tliat tliese remaining four cases will be included in 
Group 1 at a later date as cured cases 

One case ( J N ) reported as belonging to this group in 1935 by White ^ 
has since died, and will be discussed later All this group of cases improved 
by operation has been seen since 1938 

Group 3 Cases Who Died Pnmanly of the Disease Itself There are 
SIX patients included in this group, five having been added since 1935 Two 
of the three original cases (J M , J B ) died following operation and, there- 
fore, are shifted to Group 4 Both showed definite evidence of tuberculosis 
of the pericardium The third case (AG) was not operated upon, but died 
in acute heart failure before operation At that tune it was interesting to 
note that this patient showed a prolonged P-R interval (0 22 second) with 
prominent P-waves in Lead II, and is tlie only one in the entire series who 
showed this abnormality One year later ^vhlle the autopsy specimen was be- 
ing mounted, it was discovered that there was a very large septal defect 
present m addition to the constricting pericarditis This septal defect prob- 
ably accounted for the unusual changes m the electrocardiogram, and perhaps 
for the very slight enlargement of the heart which w'as present 

Of tlie fi\e additional patients, two were operated upon, and three were 
not Of those subjected to surgery, the first (G H ) did poorly after a 
stormy postoperatn e course, and after a second admission to the hospital 
tw'o months latei w'as discharged to a tuberculosis sanatorium where he sub- 
sequently died of tuberculosis It was believed that operation on this patient 
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stiired up activity in the mediastinal glands, although on section of the peri- 
caidiurn there was no evidence of old or recent tuberculosis, except for focal 
necrosis, which was not sufficient for a pathological diagnosis of tuberculosis 
The second patient (M. S ) improved only slightly after operation, and 
during the succeeding foui months required monthly abdominal paracenteses 
She was readmitted to the hospital, suddenly went into acute heart failure, 
and died despite all efforts to save her There was no evidence of tubercu- 
losis at autopsy 

Of the three remaining patients, not operated upon, two were cases not 
discussed m the original repoit by White ^ The first patient (M R ) was 
originally seen in 1913, when diagnoses of hepatic cirrhosis, ascites, and 
cardiac hypertrophy weie made This patient was followed for nine years, 
during wliicli time the diagnosis was changed to chronic constrictive peri- 
carditis Dm mg the nine yeais of observation the patient had repeated ab- 
dominal paiacenteses, and on his last entiy died very shortly after admission 
m acute and chronic congestion No autopsy was performed The second 
patient (A A ) was followed for 14 years, but because of his age and only 
moderate disability, operation was not advised even though the condition 
later became more advanced He had many abdominal paracenteses and 
died m 1938 m congestion Autopsy confirmed the clinical diagnosis The 
third patient (J G), seen since our oiigmal series was published, was 
first examined m 1938, at which time operation was not considered be- 
cause the condition was mild He was seen the following year, during which 
time he had a marked progression of the disease He was then admitted in 
preparation for operation However, he did not respond sufficiently well to 
treatment to warrant the operative procedure, and was discharged for further 
care, to return for operation at a future date However, he failed to make 
the expected response and died m congestion Autopsy confirmed the clini- 
cal diagnosis 

Group 4 Cases Who Died as a Result of Operation ,In this group there 
are five cases, three of which ( J B , J H , J M ) were included m the 1935 
report in Groups 3 and 4, but have been placed in the present Group 4, be- 
cause their deaths were due essentially to the surgical procedure Of the two 
additional cases, one (S G ) died, on the operating table, of acute dilatation 
and failure of the right ventricle when the pericardium was removed The 
second case (V G ), although seen here, was operated upon at another clinic 
and died two days postoperatively following pulmonary embolism It was of 
interest that in this case there was a core of calcification which extended from 
the pericardium through the myocardium to the endocardium at one point 
These five deaths in the series of 28 cases submitted to operation result in an 
operative death rate of 18 per cent 

Group 5 Cases Who Died of Complications In this group are six 
cases, three of which were reported in 1935 The third case (J H ) origi- 
nally in this group has now been included in Group 4 The third case in the 
present group is that originally reported as improved by operation ( J N ) In 
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this latter case, two peiicarclial resections and an omentopexy had been per- 
formed, but the patient continued to have large accumulations of fluid in the 
abdominai cavity, requiring frequent paracenteses Pie was able, liowever, 
to carry on moderate activity, as long as the abdominal fluid was removed at 
frequent inteivals When retiiing one evening he suddenly experienced 
numbness and coldness of the lower extremities A diagnosis of peripheral 
emboli of the legs was made, and emboli were removed from the left and 
right common iliac arteries, and from the right femoral artery One day 
following the opeiations he suddenly began to gasp for breath and died m a 
few minutes. The autopsy protocol desciibing the heart, lungs, and medi- 
astinum is as follows 

An aiea (measuring approximately 6 by S cm ) of the lower anterior portion of 
tlie pericardium had been surgically remov^ In its place is a moderate amount of 
fibrous scar tissue which is adherent to tlie under surface of the operative wound, but 
which separates easily with blunt dissection The remaining portion of the anterior 
parietal pericardium is for tlie most part fibrous and adherent to the visceral layer 
The upper two-thirds of the left anteio-lateral portion of the pericardial cavity is 
completely obliterated by irregular confluent masses of calcium, extending cephalad to 
involve the base of the aortic valve and forming a laige plaque measuring 9 by 6 cm 
in extent The outei surface of the plaque is covered by fibrous tissue which in turn is 
adherent to the mediastinal parietal pleura of the left lung This plaque extends 
somewhat posteriorly to impinge by external pressure upon the lumen of tlie mitral 
valve There is no calcification of the pericardium in tlie region of tlie apex of the 
left ventricle There is a similar but smaller zone of pericaidial calcification in- 
volving the anterolateial aspect of the right ventricle over an aiea measuring 9 by 4 cm 
On this side, however, the calcification extends almost to the apex of the right ven- 
tricle, but does not extend up as high as the level of the pulmonary artery Pos- 
teriorly, the pericardium is free from calcification 

Heait The heart is not dissected free from the pericardium and tlie lungs, 
but IS opened in situ The myocardium is red-broivn The right ventricular wall 
measures 3 to 4 mm in thickness, tlie left, 13 to 15 mm The left auricle is moderately 
enlarged, and measures roughly 8 by 6 by 4 cm The remaining cavities and tlie 
columnae carneae are essentially negative The lateral aspect of the mitral valve 
IS pressed on externally by the calcified pericardium, resulting in a slight stenosis 
The aortic valve is moderately thickened and shows slight interadherence of the cusps 
at their commissuies The other valves are essentially negative The coronaries are 
negative 

There was no evidence of a pulmonary embolus of such a size that death could 
be attributed to it 

It IS interesting that in this case there was almost complete constriction of the 
left ventricle together with an impingement by a calcified pericardial plaque 
on the lumen of the mitral valve from outside the heart, which factors un- 
doubtedly accounted for much of the lack of improvement following peri- 
cardial resections and omentopexy This situation had been suspected before 
death It is also of interest that chionic rheumatic endocarditis with slight 
aortic stenosis was present This is the only case m the entire series in 
which rheumatic heart disease has been found There was no pulmonary 
embolus of sufficient size to account for the sudden death 
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The fourth case (I B ) had apparently been cured when seen one year 
following operation He had been able to carry on a fairly normal life until 
about five days before his last hospital admission when he suddenly developed 
a respiratory infection followed by dyspnea and cyanosis In spite of vigor- 
ous treatment he died Postmortem examination showed pyopneumotliorax, 
type three pneumococcus, and pulmonary congestion, but no frank consoh- 
dation 

The fifth case (M B ) undeiwent pericardial lesection in 1938, and was 
seen again in 1939, when it was noted that she had very little, if any, im- 
provement from operation, and it was advised at that time that if there were 
no defimte improvement in the next few months another operation should be 
attempted m the hope of furthei improving her condition However, the 
patient did not return for furtlier stud)', and she died elsewhere of broncho- 
pneumonia An autopsy showed, in addition to the constrictive pericarditis, 
healed obhteiative pleuritis, healed fibrous peritonitis, a tubercle in one lung, 
apparently healing, and cardiac hypertiophy 

The sixth patient (W M ) was first seen by us in 1936, aftei a pericardial 
tap had revealed slightly bloody fluid with tubercle bacilli demonstrated in 
the smeai The patient was advised to have a period of prolonged bed rest, 
both for treatment of the active tuberculosis, and in tlie hope that he could 
be adequately prepared for operation after subsidence of tlie active infection 
However, the patient failed to improve, and died four months later Post- 
mortem examination showed miliary tuberculosis 

Group 6 Patients Living, Not Proved by Opeiation Theie are three 
patients m this group, two of whom have been seen since the original report 
of cases from tins hospital The first patient (W B ) included in the origi- 
nal reports, and now 68 years old, has written that he is feeling well, with only 
slight restriction of activity He is continuing with his medical practice, 
“feeling better than 10 years ago ” There w'ere some slight hepatic conges- 
tion and engorgement of the neck veins He has shown pericardial calcifi- 
cation by roentgen-iay His most recent letter is of such great interest 
and importance in showing that operation is not essential in every case that 
It IS herewith quoted in full 

Your letter of mquir> received Am glad to tell you I am doing \eij well indeed 
Evcicisc tolerance Well, I think I can get around just as well now .is I did 10 
years ago Can handle one flight of stairs verj well and two flights also without 
discomfort Outside, I don’t ivalk more than a block Don’t choose to walk but can 
do so if put to It 

Edema Duiing the last nine montlis Ime had no edema at all an> where, at anj 
time of the day or night 

Irregular heart action ily heart is still irregular but does not bother nii, as it 
did except w'hen I hurry, get excited or o\erdo in any wa%, so I am careful In fact, 

I flunk in the morning after a good night’s rest and sleep, im heart is regular and can 
go for seieral da\s witliout being conscious of a flutter at all 

Liver tnlargement Ha\e forgotten about tlie old Irver now Tor the last hali- 
centurj or a little less, that gate me a lot of distress enlarging and contracting with 
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vaiying degrees of cardiac weakness fiom an inch oi so below the costal border down 
to the umbilicus Don’t believe liver is enlaiged at all now Ha\c no sensation of any 
fullness in tli.it legion now 

Engorgement of veins of neck, particularly zvlicn in the recumbent postal c That 
.ilw.iys gave me a lot of distress down through the years It was my habit to stuff a 
corner of the pillow fiinily undei m> jaw undei-side to lelieve that discomfort in oidei 
to get sleep Don’t h.ive to do that now So, doctor, that is how I am at the present 
time People tell me I look as young as I did 20 yeais ago Have had no setbacks 
recently of infections in the past eight oi ten years. That means a lot Don't think 
I could stand much of an infection Hme months .igo, m February of this year, 
had a coryza That ciept down to tlie bionchi and gave me a troublesome cough I 
felt quite sick No temperature Had some edema then in face and over sacrum 
and in anlUes when I got on my feet That was nine months ago 

I think I had also some crepitations at base of lungs Sent for my doctor Pie 
said, "Get right to the hospital to bed and stay there foi foui weeks Absolute lest 
m bed, no getting up for anything Getting up once w’lll set you back one w'eek at 
$5 00 per day.” So that w'as a pretty good incentive to obe> orders For the fiist 
week I slept all night and dozed most of the days between feedings After three 
weeks, I felt so good I kicked ovei the traces, got up, sat around for one day, and 
went home the next My legs w'ere w'eak from non-use, but all the edema had van- 
ished and I haven’t had any since, and that’s a record for me, and since then, have 
been, as I told you above 

A 1 ecapitnlation of the zvhole condition foi the past 50 yeais In the fall of 1893, 
went to Baltimoie to lesume medical studies In the winter of 1894 had a subacute 
pleurisy Continued my studies .and attended class, holding on to my right side 
Saw Dr Latimer, a prominent physician in Baltimore then, regarding this He ex- 
amined me and prescribed Beechwood Creosote Evidently thought I had tuberculosis 
Returned home to Nova Scotia after college closed 

I then became severely ill wnth an acute febiile condition In bed thiee mondis 
After getting up, had a lot of diopsy and a laige pulsating h\ei Was treated foi 
typhoid fever In the fall of 1894, went to Boston and consulted Dr Frederick 
Shattuck Was in Massachusetts General Hospital one month, the month of Novem- 
ber, 1894, under Dr Shattuck’s care Had a lot of swelling then and enlargement of 
the liver Di Shattuck’s diagnosis was chronic hepatitis due to extension of the 
pleurisy through the diaphragm into the liver In the fall of '95 returned to Baltimore 
to lesume medical studies I still had all that winter a lot of swelling in my legs 
Graduated in medicine in 1896 I returned to Nova Scotia and did a hard countiy 
practice for 18 years Continued getting bettei as the years went by but at no time 
was I free from edema of the legs 

In 1914, the beginning of the first yeai of wai, I enlisted m the army That was 
too strenuous for me In the winter of 1917, had an acute heart failure, in bed 
one year Gradually pulled out of that In 1923, began having attacks of auriculai 
fibrillation In 1929, anothei attack of heart failure In bed one year About that 
timp I first saw you, and you know how I have been since then 

When you next want to know how I am getting on, I can only hope that I will be 
here to answer you 

The second patient (C A ) was seen one year ago, having had some 
slight edema, and swelling of his abdomen from time to time during the pre- 
vious four years However, his condition one year ago was not considered 
serious enough to warrant operation, and he was discharged from the hos- 
pital He was seen by us again one year later, and was doing well on a 
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niaiiitciKUKe dosage of digitalis, and quinidine for occasional attacks of 
palpitation Only occasionally was there any edema, and the patient thought 
he was feeling better than he had previously felt, altliough occasional rest 
periods were found helpful Operation was not advised 

The thud patient (A J ) had had a story of about 20 years of slight 
edema and shortness of breath which had become somewhat troublesome in 
the past year, due to tachycaidia incident to the onset of auricular fibrillation 
Under digitalis therapy his heait rate fell, and he improved and was able to 
continue with his woik with some limitation It was thought that there was 
not enough disability to wan ant the risk of operation at the present time 
This patient was seen only a few months ago for the first time 

Group 7 Case Not Recently Examined There is one patient (A B ) 
in this group who has not been heard from since the original report , efforts 
to locate him have failed This patient was not operated upon 

Etiology 

Among our original 15 cases whidi were repoited m 1935, the etiological 
factors were tuberculosis m three cases, pneumonia with polyserositis m 
two, sepsis in one, and unknown or questionable m nine Among the addi- 
tional 22 cases, the etiological factors were tuberculosis in two, and unknown 
or questionable in 20, five of this latter gioup had had a definite history of 
pleurisy (three cases) or pericarditis (two cases) It is of interest that one 
of the cases without a known etiological factor (J G ) had suffered from an 
attack of rheumatic fever with pancarditis 25 years before he was fiist seen 
by us, and had had several bouts of rheumatic fever since the fiist infection, 
but at autopsy there was no evidence of any rheumatic valvular disease or 
shortening of the chordae tendmeae It seems unlikely that rheumatic fever 
played any important part in the production of the constricting pei icardium, 
since almost certainly some damage to the heait valves or the chordae 
tendmeae would be expected if such severe damage of the pericardium were 
caused by rheumatism One other case (J N ) showed rheumatic endocar- 
ditis with slight aortic stenosis , it is possible that rheumatism may have been 
the etiological factor in this case, but it is more likely that the rheumatic 
heart disease was a coincidental finding and that an attack of pneumonia 
was the underlying cause One other case (M B ) had had an attack of 
rheumatic fever 10 years prior to operation, but at autopsy there was no 
evidence of any rheumatic heart disease These results are in accord with 
an autopsy study of 6100 cases at the Massachusetts General Hospital, re- 
ported by Sprague, Burch, and White,® in which there were only six cases 
of adherent pericardium without valvular disease who gave a history of 
rheumatic feyer, and in none of whom Pick’s disease was present Also a 
follow-up study of 1500 cases of rheumatic fever at the House of the Good 
Samaritan in Boston has revealed no case of chronic constrictive pericarditis 
(personal communication, E F Bland, 1941) Although several authors 
have mentioned rheumatic fever as being an etiological factor in the pro- 
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duction of constrictive pericarditis (Trout, Smith and Willius, and Roth- 
stein, cited by Blalock and Burwell"), we are quite sure that rheumatic 
fever is rarely, if ever, an etiological factor 

One case (A G ), cited above in Group 3, had, in addition to the con- 
strictive pericarditis, a congenital defect, consisting of a large patency of the 
septum 

Tuberculosis appears as a less common factor m our series than in that of 
Blalock and Burwell, accounting defimtely for only 14 per cent of our cases 
(5 of 37), wheieas it accounted for 64 per cent of theirs 

Size of Heart Area 

In this study the size of the cardiac area has been of interest Of the 
total number of 37 cases, 19 had slightly to moderately enlarged areas, i e , 
from 1 to 4 cm over normal in transverse diameter during life, and 18 had 
normal sized hearts The measurements were made by roentgen-ray or 
physical examination, or both In addition, some of the cases (10 in all) 
showed murmurs, systolic in all except one instance (see table) Calcifica- 
tion of tlie pericardium was encountered in 16 cases These findings are 
tabulated below 

Table VII 


Inadence of Heart Area Enlargement, of Murmurs and of Pericardial Calcification in Our 
Total Senes of 37 Cases 



Number i 
of Cases 

Murmurs 

Calcification 

1 Enlarged heart areas 

1 



Living, operated on 

6 

f 1-apical systolic 
\ 1 -aortic diastolic 

5 

Living, not operated on 

3 

0 

2 

Dead, operated on 

7 

f 1-apical, aortic systolic 
\ 1-apical systolic 

3 

Dead, not operated on 

2 

2-apical systolic 

0 

? Living or dead 

I 

0 

t 1 

Total 

19 

6 

11 

2 Normal sized hearts 




Living, operated on 

10 

2-apical systolic 

3 

Living, not operated on 

0 

— 

— 

Dead, operated on 

5 

1-apical systolic 

1 

Dead, not operated on 

3 

1-apical systolic 

1 

Total 

18 

4 

5 


From this it can be seen that slightly over half of the patients had enlarged 
heart aieas Fortj'-three per cent of tlie cases had calcification of the peri- 
cardium, but of those with normal sized hearts only fi\e (28 per cent) had 
calcification, iihereas of those with enlarged heart areas, 11 (60 per cent) 
had calcification The difference in the presence or absence of niiirniur& 
111 the two groups is not striking The one aortic diabtolic murniur de- 
veloped one year following operation None of the apical sistolic nuir- 
murs were of marked intensity. From the figures presented abo\e it would 
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appear that those patients with iioimal sized hearts have a somewhat better 
piognosib than those with enlarged heart areas Those with calcification 
are moie likely to show enlargement 

Electrocardiographic Findings 

The electiocardiograms were studied in these cases with respect to 
rhythm, axis deviation, voltage changes, and T-wave changes 

1 Rhythm The arrhythmias in the various groups are tabulated, to- 
gether with heart size and calcification 


Table VIII 

Incidence of Arrhythmias 




Enlarged 
Heart Area 

Calcidcacion 

Normal 

Heart 

Calaflcation 

1 Normal rhythm 






Living, operated on 

12 

4 

3 

8 

1 

Living, not operated on 

0 

— 



Dead, operated on 

8 

5 

1 

3 

1 

Dead, not operated on 

2 

0 

0 

2 

0 


22 

9 

4 

13 

2 

2 Auricular fibrillation 






Living, operated on 

3 

1 

1 

2 

2 

Living, not operated on 

3 

3 

2 

! 0 

' 0 

Dead, operated on 

4 

3 

2 

1 

0 

Dead, not operated on 

3 

1 

0 

2 

1 

? Living or dead 

1 

1 

1 


0 


— 



- 

_ 


14 

9 

6 

5 

3 

3 Auricular flutter 






Living, operated on 

1 

1 

1 

0 

0 


From the above it can be seen that normal rhythm is more common than 
auricular fibrillation or flutter, and was present in two and a half times as 
many normal sized hearts as was fibrillation or flutter However, the pres- 
ence of an arrhythmia was noted two and a half times as frequently in the 
enlarged hearts as in the normal sized hearts Also, abnormal rhythms were 
present three times more frequently m cases which showed calcification than 
m those which did not 

The patient (P C ) with auricular flutter continued to have this arrhy- 
thmia for three weeks after operation, which was the time of the last tracing 
recorded 

One patient (AT) showed transient auricular flutter a few days post- 
operatively, but normal rhythm returned following the administration of 
quinidine, and has remained m the subsequent six months 

One patient (C A ) when first seen showed a shifting pacemaker, but 
when seen one year later showed auricular fibrillation He had not been 
operated upon 

One other patient (J N ) developed auricular fibrillation one year after 
the first operation The arrhythmia persisted until his death 
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2 Axis Deviation Although axis deviation in the presence of the low 
voltage found in most of the electrocardiograms is not of great importance, 
It was found that one patient (L F ) shifted from a slight right axis de- 
viation to normal eight and a half years after operation, without much change 
in voltage, five cases shifted from normal to slight right axis deviation 
(O P,G H,J N,I B,M B) three months to five years following 
operation Two of these (J N and MB) showed auricular fibrillation 
One patient (M T ), not operated upon, shifted from left axis deviation to 
a 90 degree angle over a period of five years He also showed right bundle 
branch block, and was the only patient of the 37 with widened QRS com- 
plexes In none of the cases, however, were these changes striking 

Follow-up electrocaidiograms were obtained on 30 of the 37 patients, 
22 who had been operated on, and eight who had not For purposes of dis- 
cussion, the QRS complex changes and the T-wave changes of the classical 
leads will be discussed separately 

3 Low Voltage Low voltage of the QRS complexes (and T-waves) 
was found in all three classical leads in 18 of the 28 cases operated upon 
Following operation, a slight increase m voltage, averaging 2 mm , was 
found in two cases (B K , R C ) Practically no change was found in 
12 cases The lemainmg four cases (C S,L A,J H,J N) showed 
lower voltage after opeiation These figures indicate that there is neither a 
marked nor consistent change in the voltage of the QRS complex following 
pericardial lesection, and that the voltage usually lemains low after operation 

Of the eight cases not operated upon, low voltage was present in all 
three leads in four When the eight cases weie seen later, four had re- 
mained practically the same (two months to two years after the original 
electrocardiogram), and four showed lowei voltage throughout (from one 
to 13 years after the original electrocardiogram) 

4 T-Waves The T-wave changes in Leads I and II, before and after 
operation, are best shown by the following table 

Table IX 


The T-Waves m the Electrocardiograms of Cases Operated Upon 


Before Operation 



\fter Operation 




Number 



[ 





of 

Casca 

Normal 

Low 

Flat 

i 

Diphasic 

Inserted 

ITncli incid 

Normal Ti 

1 

0 

1 

0 


0 

0 

Low Ti 

12 

1 

0 

2 


3 

4 

Flat Ti 

1 

0 

0 

0 

1 

0 

0 

Diphasic Fi 

1 

0 

0 

1 

0 

0 

0 

Inverted Ti 

7 

0 

1 

1 


0 

5 

Normal F* 

1 

0 

0 

0 

1 


0 

Low T- 


0 

0 

3 

0 

1 

1 

FlatlT* 

0 1 

! 



— 

— 


DiphasiclTe 


0 

1 

1 

0 

3 

1 

Inverted Ts 

10 

0 

0 

1 

2 

0 

1 

7 
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Of the above 22 cases in which follow-up electrocardiograms were obtained, 
six had both Ti and Tj inverted. Of these, four showed inverted T-waves 
in Leads I and II after operation Of the remaining two, Ti remained in- 
verted in both cases. To became diphasic in one case and flat in the other 
The one case in which a flat Ti became normal after operation was one 
of those m whom the voltage also became normal (L C ) Of the 22 cases, 
in SIX Ti became higher (including that in which Ti returned to normal), 
and in 16 cases Ti lemamed unchanged or became lower From these re- 
sults it would seem apparent that there is no consistent or characteristic 
change of the T-wave in Lead I or II following pericardial resection 

Of the eight cases not operated upon m which follow-up electrocardio- 
grams were obtained, seven showed the following changes in the T-waves 
of Leads I and II 


Table X 

T-Waves of Electrocardiograms of Cases Not Operated Upon 


1 

Original Tracing 

FoUow-up Tracing 



Number 






Un- 

changed 

Time Interval 


of 

Cases 

Normal 

Low 

Flat 

Diphasic 

Inverted 


Low Ti 


— 

— 

1 

1 

1 

1 

1 mo to 13 yrs 

Flat Ti 


1 

1 

— 

— 

— 

— 

2 mo to 2 yrs 

Diphasic Ti 


— 

— 

— 

— 

— 

— 

— 

Inverted Ti 

1 

— 

— 

1 

— 

— 

— 

9 mo 

Low Tg 

2 

1 

_ 


1 

- 

— 

2 mo to 1 yr 

Flat T 2 

1 

— 

— 

— 

— 


1 

2 yrs 

Diphasic T 2 

3 

— 

— 

1 

— 

1 

1 

1 to 13 yrs 

Inverted 'i '2 

1 







1 

9 mo 


These figures show that in four cases there was some slight increase of the 
T-waves during the period of observation of the cases not opeiated on The 
changes do not appear consistent enough to warrant any conclusion regard- 
ing the change in T-waves of Leads I and II during the progression of the 
disease 

The eighth patient showed right bimdle branch block in all tracings, 
with upright Ti and inverted Ts in the first tracing The last tracing, five 
years later, showed a marked decrease in voltage, and Ti had become inverted 
and T 2 had become upright The T-wave changes cannot be interpreted 
accurately in this case with reference to the constricting pericarditis, because 
of the complicating right bundle branch block 

In three cases, T 3 became noimal after operation (O P , A T , E S ) 
In one case (AG), not operated upon, Tg became normal two months after 
the original tracing In all other cases T 3 remained flat or inverted after 
either operation or observation 

We would emphasize herewith the importance of the electrocardiogram 
in the diagnosis of chronic constrictive pericarditis, it was abnormal m all 
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our cases, the abnormality consisting of low voltage of the QRS waves or 
abnormal T-waves, or both 


Summary 

Thirty-seven cases of constrictive pericarditis are presented as a follow- 
up study The later results of 15 of the cases which were reported in 1935 
are given, together with a brief clinical survey of the course of 22 additional 
patients seen at the Massachusetts General Hospital The age, sex, etio- 
logical factors, clinical data, and electiocardiographic findings are presented 

(1 ) Age The ages ranged from 10 to 59 years The average age of 
tliose operated upon was 28 8 years, of those not operated upon 45 5 years 

(2) Se.v Male, 25, female, 12 

(5) Etiology Tubeiculosis, five, sepsis, one, pneumonia with poly- 
serositis, two, unknown oi questionable, 29 Of this latter group three 
cases liad had known previous pleurisy, and two had had known acute 
pericarditis 

(4) Heait sis:e Nineteen, or 54 per cent, of the patients reported had 
enlarged heart areas, from 1 to 4 cm over normal in tranverse diameter 
Of these, five or 26 per cent, had apical systolic murmurs , one had an aortic 
diastolic murmur Eighteen, or 46 per cent, had normal sized hearts Of 
these, four, or 22 per cent, had apical systolic murmurs 

(5) Calcification of the pericardvnm Sixteen, or 43 per cent of the 
total number of cases in this series, had calcification of the pericardium 
Eleven, or 30 per cent, had enlarged heart areas with the calcification of the 
pericardium, and five, or 13 per cent, had normal sized hearts with calci- 
fication of the pericardium 

(d) Electrocardiographic Findings 

(c) Normal rhythm was present in 22, or 60 per cent, of the series 
Auricular fibrillation was present m 14, oi 37 per cent, of the senes Au- 
ricular flutter was present in one, or 3 per cent, of the senes Normal 
rhythm w'as found to be present two and a half times more often than was 
auricular fibrillation or flutter in the cases with normal sized hearts Ar- 
rhythmia was present tw'o and a half times as frequently in the case of tlie 
enlarged heart areas as in the case of the normal sized hearts 

{b) Axis deviation was found to be normal in almost all of the patients 

(c) Low' voltage of the QRS waAes in all three classical leads was found 
m 22 cases, or 60 per cent, of the w'hole series Following operation, normal 
voltage of the three leads was found m two, or 7 per cent, and tliese two cases 
had had normal voltage of the QRS waves in two of the three classical leads 
before operation 

(d) Abnormal T-wa\es of two or three of the classical leads were found 
in all cases in this senes Following operation none of the T-wa\e'» became 
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noimal in more than one lead; three cases showed normal T-waves in Lead 
III, and only one case showed normal T-waves m Lead I 
\e) The electrocardiogram was abnormal m eveiy case 

(7) Follow-up Status (August, 1942) Twenty-eight of the 37 patients 
have had pericardial resection 

(a) Fourteen of these 28 weie clinically cured although m a few cases 
slight mciease in venous piessure above the average normal remains, and 
one of the 14 died of othei cause (pneumococcus pleurisy) one year post- 
opeiatively 

(&) Three others weie much nnpioved by the operation 

(c) Two died primarily of the disease itself, one of tuberculosis soon 
after the operation and one m congestion four months post-operatively 

(d) In five the death was i elated to the opeiation, 2 of the 5 succumbing 
on the day of operation, one died one day post-operatively, one died of pul- 
monary embolism two dajs post-operatively, and one died of broncho- 
pneumonia SIX days post-operatively 

(e) Four died of other complications one of acute pancreatitis one 
month after the second operation, one of general sepsis one year post- 
operatively, one of bronchopneumonia two years post-operatively, and one 
of arterial embolism seven yeai s post-operatively 

(5) Nine cases did not have pericardial resection 

(a) Three weie so mild that operation was not thought necessary 

(6) Three were too sick to undergo operation 

(c) One died of miliary tuberculosis before the operation could be 
cai ried out 

(d) One died before this series of operations was started 

(e) One case has been lost sight of 
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SURGICAL TREATMENT OF HYPERTENSION 
(RESULTS IN FIFTY-FOUR CASES)-^ 

By Elmer C Bartels, M D , F A C P , James L Poppen, M D , 
and Robert L Richards, M D , 

Boston^ Massachusetts 

During the last 10 years 54 patients with hypertension have been oper- 
ated upon at the Lahey Clinic Sufficient time has elapsed to justify an 
evaluation of the results to date in all of these cases The effectiveness of 
surgery in some cases of hypertension has been reported by Allen and Ad- 
son,^ Crile,® Peet ® and others As we cannot predict with certamty the 
ultimate outcome of surgery m individual cases, a more accurate method of 
selection remains to be discovered 

The first patient was operated upon in 1931 Up to the early part of 
1935, fourteen patients were submitted to operation (Group A, table 1) 
Group B includes those patients operated upon since the second half of 1935 
and were more carefully selected An average of 10 patients per year 
m Group B have had operations We have limited our selection to patients 
with Grades 2 and 3 hypertension,t but with the additional requirement that 
they be under 40 years of age, and that there must be no evidence, or at best, 
slight evidence of widespread vascular disease as determined by a study of the 
heart, kidneys and optic disks Furthermore, the blood pressure must fall 
to 150 mm systolic and 100 mm diastolic while the patient is at rest or 
under drug sedation A few exceptions were made, however, especially in 
the matter of age, as indicated m table 1 

The first 13 patients (Group A) were subjected to a supradiaphrag- 
matic splanchmcectomy and ganglioramisectomy, and the remainder to a 
two stage subdiaphragmatic or transdiaphragmatic resection of the greater 
and less splanchnic nerves, with the removal of the twelfth thoracic, first 
and second lumbar ganglia, the visualization of the adrenal glands and biopsy 
of each kidney If a sufficient amount of omentum were available, the left 
kidney was decapsulated and a nephro-omentopexy earned out If large 
accessory arteries penetrated the capsule of the kidney or the omentum uas 
bound down by previous operative procedures, the nephropexy was not 
attempted 

* Received for publication December 4, 1941 
t Grading according to Keith, Wagoner and Barker * 

Grade 1 — Mild hypertension which is normal at bed rest Slight sclerosis of retinal \tssLls 
Grade 2 — ^Moderate, fluctuant hypertuision which remains above normal at rest and under 
sedation. Moderate sclerosis of retinal vessels 

Grade 3 — Moderate to severe hjpertension with little fluctuation Sclerosis of retinal vessels 
with angiospastic retinitis 

Grade 4 — Persistently high blood pressure Marked sclerosis oi retinal vessels with diffuse 
retinitis and edema of optic disks 
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'iABIX [ 

Results of Surgical Approach for Hypertension 


Vtir 


Num- 
ber of 
Pa- 
tients 

Grade of 
Ilyperleiwion 

Average 

Age 

Oper- 

ative 

Deaths 

Postoperative 

Deaths 

Blood Prcasure Change 

11 

III 

IV 

No of 
Cases 

Avenge 

Duration 

None 

Slight 

SatM- 

factory 

1931 



1 

1 

— 

— 

51 

— 

— 

— 


— 

— 

1934 

A 

3 

1 

1 

1 

46 


1 

6 mo 

\ 

— 

— 

1 

4 yr 

1935 

9 

2 

2 

5 

41, 

' — 

7 

. 

20 mo 

9 ' 

— 

— 

2 

2 

1 

— 

31 

1 



— 


1 

1936 


1 

1 

— 

— 

31 

— 

-- 

— 

— 


— 

1937 


9 

8 

1 

— 

35 

— 

0 

— 

3 


3 

1938 

B 

7 

6 

1 

— 

36 

— 

1 

2 mo 

4 

2 

1 1 

1 

1939 


10 

7 

3 

— 

39 

5 over 40 

— 

— 

— 

6 

2 


1940 


12 

11 

1 

— 

34 

1 over 40 

1 

— 

— 

2 

3 

"V 

\ 

Total 


54 

39 

9 

6 


2 

10 


28 

11 

13 \ 


Table II 


Blood Pressure Changes in Patients Recorded as Having a Good Resp^e 


Case 

Before Operation * 

After Operation t 

\ 

Time since 

Operation 

Blood Pressure, mm 

Blood Pressure, mm 

Systolic 

Diastolic 

Systolic 

Diastolic 

1 

228 

120 

140 

80 

8 months 

2 

236 

140 

150 

108 

li years 

3 

190 

122 

146 

96 

3 1 years 

4 

200 

130 

140 

94 

2 J years 

5 

258 

140 

150 

100 

2^ years 

6 

208 

120 

148 

90 

2| years 

7 

220 

140 

140 

100 

2 years 

8 

174 

no 

144 

90 

1 i years 

9 

200 

no 

140 

90 

9 months 

10 

224 

132 

120 

82 

1 year 

11 

190 

120 

152 

94 

13 months 

12 

180 

130 

136 

no 

5 years 

13 

206 

140 

154 

100 

7 months 


Range 

Average 


Systolic 

174-258 

208 


Diastolic 

110-140 

126 


Systolic Diastolic 

120-154 80-110 

144 94 23 months 


* Average of two or more readings taken at the clinic during initial examination after 
patient had been m recumbent position for 15 minutes 

t Average of two or more monthly readings taken at the clinic after patient had been m 
recumbent position for 15 minutes 



SURGICAL TREATMENT OF HYPERTENSION 


809 


Two postoperative deaths (3 6 per cent) occurred One patient died 
two weeks after leaving the hospital from a pulmonary embolism secondary 
to thrombophlebitis The second patient had a cerebral hemorrhage 12 days 
after operation Except for these two deaths the postoperative course of 
all the patients was witliout serious incident, the usual hospital stay being 
approximately three weeks 

We have been fortunate in being able to follow the course of all of these 
patients since their operation Nine of the 13 patients in Group A seen 
prior to the middle of 1935 have died Death occurred an average of 20 
months after operation One patient died four years after operation The 
causes of death were related to hypertension, death being cerebral, cardiac or 
renal in nature Four patients in this group are still alive at the time of 
writing this paper, the blood pressure remaining elevated as before operation 
There are 41 patients in Group B Thirty-five had Grade 2 and six, 
Grade 3 hypertension All but five were younger than those in Group A 
Thus, five of the 10 patients operated upon m 1939 were more than 40 years 


Table III 

Blood Pressure Response m Respective Hypertensive Groups 


Grade 

Number of j 

Effect of Operation on Blood Pressure 

Patients j 

Slight and Considerable 

No Response 

1 

2 

38 

21 

17 

3 

8 

(55%) 

3 

5 

4 

6 

(37%) 

6 


of age Excluding the two postoperative deaths in Group B, only one patient 
has died, death took place two months after operation, of cardiac failure 
Of the remaining 38 patients, 13 (34 per cent) had a satisfactory drop in 
blood pressure (table 2), 11 (26 per cent) had a slight drop in pressure, and 
15 (39 per cent) had no change in blood pressure whatever 

In 22 cases a family history of hypertension was found, either one or 
both parents having an elevated blood pressure Of these 22 patients, 10 
obtained a drop in blood pressure and 12 had no drop A family history 
of hypertension, therefore, is of no value in the selection or rejection of 
cases for operation 

The grade of hypertension played a significant role in the operative re- 
sult, as shown in table 3 Early in our experience it was found that patients 
with Grade 4 hypertension did not improve following operation The blood 
pressure remained at the preoperative level and death followed in the natural 
course of tlie disease Of the patients with Grade 2 hjpertension, 55 per 
cent of 38 obtained a drop in the blood pressure Of those with Grade 3 
hypertension, only three (37 per cent) of eight patients were benefited 
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Most patients studied had Giade 2 hypertension, which accounts for the large 
number in this gioup having opeiation No patient with Grade 1 hyper- 
tension was submitted to opeiation 

From our experience it seems certain that age is of considerable impor- 
tance m selecting patients who aie likely to obtain a satisfactory drop in 
blood pressure Of 20 patients nioie than 40 years of age, only two had a 
drop 111 blood pressure Of 32 patients less than 40, 22 (68 per cent) had 
a drop in blood piessuie, there being 10 failuies The high percentage of 

Table IV 


Kidney Biopsies 

Relationship of Kidney Disease to Drop in Blood Pressure 



Number 

Number 

Normal 


4 

Drop in blood pressure 

4 


No arop m blood pressure 

0 


Pathologic 


21 

Drop in blood pressure 

11 


No drop in blood pressure 

10 


Total 


25 


failures in 1939 when five of the 10 patients selected were more than 40 
years of age is thus accounted for, whereas the larger number of successes 
in 1940 may be based on the fact that the patients were m the younger age 
group 

Symptomatic relief was found to occur in many cases even when a drop in 
the level of the blood pressure did not take place This observation has been 
made by other investigators and is often an incentive to submit patients to 
operation even when a drop in the blood pressure is not likely to occur Of 
37 patients analyzed from the standpoint of symptoms, 27 had complaints re- 
lated to hypertension, chiefly headache and vertigo, and of these, 20 were 
completely relieved of symptoms , only one half of these obtained a drop in 
the blood pressure All patients having a drop m the blood pressure were 
relieved of hypertensive symptoms As noted, only 27 of 37 patients had 
symptoms of their hypertension, almost 30 per cent of the patients were 
without hypertensive symptoms These patients were studied because an 
elevated pressure had been found during a routine physical examination 

Of the 36 patients having only the splanchnic resection, 24 did not have a 
drop in the blood pressure, 12 patients obtained a drop Of 18 patients 
having nephro-omentopexy in addition to splanchnic resection, 10 had a 
drop in blood pressure It is not possible at this time to determine the 
significance of these figures as the senes is not large enough Theoietically, 
nephro-omentopexy is a possible means of increasing the circulation to the 
kidney We have not as yet had the help of postmortem pathologic material 
to confirm this Animal experimentation on this problem has given proof as 
to this means of increasing circulation 
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In 25 patients, a specimen of the kidney was taken at the time of the 
operation when exploring the kidney and adrenal or when doing the nephro- 
omentopexy Four patients had normal kidney tissue (table 4) , all of them 
obtained a drop in blood pressure, three to a satisfactory level Of the 
21 patients showing various vascular and glomerular changes, there was an 
equal number of satisfactory and poor results This latter finding, there- 
fore, has no definite prognostic significance as regards a possible drop in 
pressure 

Comment 

Our experience with these 54 patients confirms the experiences of others, 
namely that surger)' of the sympathetic nervous system may have an amelio- 
rating effect upon the blood pressure of patients with essential hjpei tension 
The best lesults were obtained in patients with Grades 2 and 3 hypertension, 
whose ages were less than 40 and whose blood pressures responded to seda- 
tion A better method of selecting patients for operation for h>pei tension 
needs to be devised 

Of the patients more caiefully selected, 13 (34 per cent) of 38 had an 
excellent result and 11 had a slight drop in pressure The blood pressure 
of the remaining patients was not alteied Symptomatic improvement was 
found to occui in 71 per cent of the patients, in one half of these the blood 
pleasure lemained elevated This operation, we believe, is justified when 
patients fulfill the ciiteria which w'e have selected for the procedure, and 
when they undei stand that satisfactory lowering of the blood pressure is 
obtained in about one third of the cases 
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PHYSIOLOGICALLY DIRECTED THERAPY IN 

PNEUMONIA 

By Alvan L Barach, M D , F A C P , iVew York, N Y 

The use of chemotherapy has made even more important an etiological 
classification m the diagnosis and treatment of pneumonia Most cases of 
lobar pneumonia are due to organisms whose growth is stopped by sulfa- 
thiazole oi sulfadiazine , m many instances similar organisms are the cause of 
bronchopneumonia However, bronchopneumonia also occuis as a primary 
disease, the cause of which is obscure " The hypothesis considered most 
likely m a group of cases observed at the Presbytei lan Hospital in the years 
1938 and 1939 was that of virus etiology ® As Kneeland pointed out in 52 
carefully analyzed cases, chemotherapy had no effect on the disease, whereas 
supportive measures, especially inhalational therapy, were of marked value 
There are other types of bronchopneumonia which occur aftei operations and 
m the course of chronic illness, such as heart disease and asthma, m which 
inhalational therapy may be consideied of special value, since respiratory or 
cardiac function is frequently impaired under these circumstances 

The purpose of this communication is to point out that recent advances in 
physiologically directed treatment may crucially alter the course of patients 
with bronchopneumonia or lobar pneumonia who do not respond to chemo- 
therapy 

Methods 

The measures employed include (1) the administration of positive pres- 
sure, (2) inhalations of helium-oxygen mixtures, and (3) inhalation of the 
vaporized solutions of neosynephrme and epinephrine 

Oxygen is administered under positive pressure for the treatment of 
edema of the lungs, either as a result of increased permeability of the capillary 
endothelium, as m pneumonia or irritative gas poisoning, or as a compli- 
cation of heart failure ^ The application of positive pressure to the inner 
surface of the lung exerts an opposing pressure on the external capillary wall, 
tending to prevent the exudation of serum In addition, there is some le- 
tardation of the entrance of blood into the lungs Because of the latter 
circumstance, the one contraindication to the use of positive pressure is 
peripheral circulatory failure, namely shock, m which the venous return to 
the right heart is already impaired Positive pressure is also used m the 
treatment of severe cases of asthma or in cases of bronchiolitis in which there 
IS marked narrowing of the lumen of the smaller bronchi, helium-oxygen 
mixtures are employed in this type of obstructive dyspnea either with or with- 

* Received for publication December 23, 1941 

From the Department of Medicine, College of Physicians and Surgeons, Columbia Uni- 
versity, and the Presbyterian Hospital, New York City 
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t r>r,ciHvp nressure ® The most effective metliod of administering 
preJure .s iS- fte helmm-oxygai hood m which ^ to 

raclosed by a hood witli a transparent plastoccle window 
6 cm of trater are maintained both in inspiration and ■" f ^ 

PnQitive nressure may be administered in expiration only b> tne 
mas^m whmr^S e.4afed air passes ontward through a tube whid. is im- 
".o "le degree nnd^r water The injector mask.' w nch may b= 
employed botli for administration of oxygen in percentages o 

♦The injector mask apparatus is made by tlic Ovygen Equipment Mig Co, -.Oa East 
62nd Street, New York, N Y 
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per cent and also for inhalation of helium-oxygen mixtures, may be adapted 
for the administiation of 100 per cent oxygen under positive pressure of 1 to 
5 cm of water In order to accomplish this the expiratory valve is lemoved 
and an adaptor containing the rubber tubing is put m its place, as shown in 
the accompanying illustiation Under ordinal y circumstances it is generally 
not necessary to use piessuies above 3 to 4 cm of water The pressure may 
be gradually lowered by lifting the glass connecting tube from 4 to 3 and 
then to 2 or 1 cm of water as desired 

Although helium-oxygen mixtures are most effectively given by means of 
the hood, especially under positive pressure, the mask illustiated above may 
be used It is better to admit a laige flow of the helium-oxygen mixture, 
such as 7 to 10 hteis per minute on the oxygen regulator, than to attempt to 
economize In oxygen tlierapy the collecting bag should be kept about half 
expanded at the end of inspiration, but m the administration of helium- 
oxygen mixtures for the treatment of asthma theie is even less resistance if 
the bag is kept almost full both during inspiration and expiration 

The inhalation of the vaporized solutions of neosynephnne and epine- 
phrine IS best obtained by passing 5 liters of oxygen from a high pressure 
tank through a nebulizer in which has been placed 1 c c of a 1 per cent 
solution of neosynephnne and 0 5 c c of a 1 100 epinephrine solution 
Any of the nebulizers on the market may be used, the hand bulb being 
detached and the rubber tube from the oxygen tank being inserted in its place 
Neosynephnne is used for its vasoconstriction effect on the mucous mem- 
brane of the tracheobronchial tree and 1 100 epinephrine as a broncho- 
dilator “ 

The following case histones illustrate the type of case treated, the 
methods employed, and results of treatment 

Case Reports 

Case 1 A woman of 58 years had suffered from numerous attacks of acute 
bronchitis in one of which bronchial asthma had occuired Present illness began 
with a cold, followed by increasing cough, dyspnea and prostration The temperature 
mounted to 103° F , pulse to 120, and the respiratory rate to 28 The lungs contained 
sibilant rales scattered throughout the chest, moist rales at both bases, more marked on 
the right The sputum revealed no pneumococci on repeated smears and cultures, 
nor any hemolytic streptococcus organisms Blood count revealed 11,000 white blood 
cells, polymorphonuclears 75 per cent An intermittent fever continued for two days, 
101° to 103° F, preceding chilly sensations Sulfathiazole was administered for 
three days, a total of 19 grams being given At the end of this time the patient was 
weak and prostrated, and difficulty in breathing became pronounced On the third 
day inhalations of 1 0 c c of 1 per cent neosynephnne and 0 5 c c of 1 100 epinephrine 
were begun at three hour intervals These substances were vaporized by passing 5 
liters of oxygen tlirough a nebulizer containing the mixed solutions Following 
each inhalation there was subjective relief and objective evidence of decrease in the 
number of sibilant rales On the fourth day inhalations of a mixture of 25 per cent 
oxygen and 75 per cent helium were given for 45 minutes after each spray The mask 
used was the injector meter mask which contains an inspiratory valve to prevent re- 
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breathing and accumulation of carbon dioxide More marked and prolonged relief 
of wheezing respiration followed each helium-oxygen inhalation 

A portable roentgen-ray of the chest at home on the fourth day of disease showed 
nothing except increased bronchial mar k ings Expectoration of 120 cc of muco- 
purulent secretion was examined daily and showed no significant organisms, merely 
Streptococcus vmdans and N catan halts organisms On the fifth day of disease she 
was put in an oxygen tent, with a transparent pliofilm canopy covering the entire bed, 
and an oxygen concentration of 60 per cent was maintained Two hours later her 
breatliing was less labored, the respiratory rate declined from 28 to 24, and she fell 
asleep Although the intermittent fever continued for four more days the patient was 
now comfortable, with little dyspnea, prostration or weakness After five days the 
tent was removed and helium-oxygen inhalations discontinued Two days later tlie 
temperature became normal The neosynephnne-epinephrine sprays were decreased to 
twice daily during the following two weeks and then stopped Several minutes after 
spraying tlie patient generally brought up large gobs of mucus which she was previ- 



OF HELIUM OXYGEN MIXTURE 
AT 3 CM. POSITIVE PRESSURE 

Fic 2 Effect ot helium ONjgcn inlialation under pobiU\e pressure m a ease ot 
bronchopneumonia wiUi pulmonary edema 
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ously unable to expectorate even after consciously provoked coughing The spray 
appeared to facilitate expectoration of mucus which may have been adherent to the 
bronchial wall or caught by tight bronchial spasm 

Additional treatment consisted of ingestion of saturated solution of potassium 
iodide 1 0 c c four times daily, aminophylhne 0 2 gm four times daily, and codeine 
phosphate 0 03 gm four times daily On two occasions aminophylline was also given 
rectally for persistent bronchial spasm, 0 6 gm in 20 c c of tap water, inserted by 
catheter and syringe, in each instance witli further amelioration of bronchial spasm 
The diagnosis was bronchopneumonia of undetermined etiology, probably belong- 
ing to the group of so-called “viius” pneumonia The inhalation of the neosynephrine- 
epinephrine sprays and helium with oxygen markedly reduced the severity of ob- 
structive dyspnea and aided in expectoration of sticky mucus Continuous residence 
in 60 per cent oxygen was of conspicuous and almost immediate benefit, decreasing the 
volume of breathing, lessening fatigue and prostration, and aiding sleep 

Case 2 Male, 30 years of age The patient had had asthma as a child, but 
this had not returned m recent years The present illness began with chilly sen- 
sations, malaise, and weakness of two days’ duration, followed by a dry cough 
and a rise in temperature to 104“ F On examination he was found to be an 
acutely ill, well-developed male, in respiratory distress, the lips and nail-beds were 
slightly cyanotic Over the right upper lobe a few coarse rales were heaid Blood 
count revealed 9,800 white blood cells, polymorphonuclears 73 per cent The sputum 
showed Streptococcus viudans predominating on the first examination, and on the 
second test, a pneumococcus type 18 was isolated He was given sulfapyridine without 
effect for three days During this time he developed increasing cyanosis, dyspnea and 
cough, with signs of asthma which were unrelieved by hypodermic administration of 
adrenalin or intravenous injection of SO per cent glucose The roentgen-ray at this 
time showed consolidation in the right upper lobe and in the left upper lobe On the 
seventh day after admission he was put in an oxygen tent, with a concentration of 50 
per cent oxygen Although his color was slightly imyoved, bronchial asthma per- 
sisted and gradually became increasingly severe He was then placed in a helium- 
oxygen hood with 30 to 40 per cent oxygen, the remainder helium, under a positive 
pressure of 5 cm of water 

This brought immediate and diamatic relief to the dyspnea fiom which he had 
/Suffered up to this time When the pressure within the hood was lowered from 5 cm 
to 3 cm, the patient immediately experienced an increasing difficulty and distiess in 
breathing The administration of positive pressure was obviously essential for the 
maintenance of comfort as well as respiratory function For nine days he required 
helium-oxygen therapy under positive pressure At the end of this time the pressure 
was gradually lowered and he was placed in an oxygen tent with 55 per cent oxygen 
He made a slow, gradual improvement with intermittent fever over the next two 
weeks, and from then on gradually recovered strength 

The diagnosis was bronchopneumonia of undetermined oiigm, probably in the 
virus group The importance of positive pressure in this case was amply demonstrated 
by both the subjective feeling of distress and also by the appearance of difficult breath- 
ing when It was withdrawn Inhalational therapy enabled the patient to overcome a 
most severe type of obstructive dyspnea for a period of nine days This case, as well 
as the succeeding one, were in the group reported by Kneeland ® 

Case 2 Male, aged 29 The patient entered the hospital with a 24 hour history 
of cough and fever without headache or chill On examination the lungs were clear 
Temperature was 102“ F Blood count revealed 6,500 white blood cells, polymor- 
phonuclears 69 .per cent Three days after admission he felt chilly, and his tem- 
perature rose to 1044“ F Roentgen-ray of the chest showed a lobular pneumonia 
in the left lower lobe Nine days after admission temperature was 104“ F , pulse 110, 
respiratory rate 40 He was weak, toxic and cyanotic He was placed in an 
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oxygen tent, oxygen concentration 50 per cent, and felt more comfortable until 
a new patch of pneumonia developed in the right lung field Asdimatic wheezing 
and a constant impulse to cough added to his distress He was now markedly dyspneic 
and cyanotic The oxygen concentration was elevated to between 70 and 80 per cent, 
and oxygen sprays of the vaporized solutions of neosynephnne and epinephrine were 
given at two to three hour intervals, with marked relief Removal from tlie tent at- 
mosphere revealed the extent to which the high oxygen atmosphere was maintaining 
respiratory function, since severe dyspnea and cyanosis took place immediately each 
time he was taken out of the tent for tlie following four days At that time he began 
to improve noticeably and o^q^gen therapy was stopped two days later He made a 
slow gradual recovery 

The sputum culture at no time showed pneumococcus organisms SUeptococcus 
vmdans predominated Diagnosis was bronchopneumonia, probably of the interstitial 
or virus type, with severe diffuse involvement, profound oxygen-want, and bronchial 
spasm 

Case 4 A woman of 57 years became ill with cough, malaise, and intermittent 
fever to 102® F On examination she was stout, moderately comfortable, with a 
respiratory rate of 24 and a pulse of 96 The lungs showed a few moist rales at the 
bases and scattered sibilant rales During tlie next four days the respiratory rate 
gradually increased to 44, and breathing became more labored, with persistence of 
sibilant rales and finally the development of widespread bubbling moist rales in botli 
lungs, heard also in the throat Overt pulmonary edema was now present, with a 
pulse of 154 She was markedly dyspneic, cyanotic and m acute distress The patient 
was first treated with inhalation of the vaporized spray of 1 5 c c of 1 per cent neo- 
synephrine and 1 cc of 1 100 epinephrine, administering 5 liters of oxygen per 
minute through tlie nebulizer The helium-oxygen hood was then applied with a con- 
centration of 40 per cent oxygen and 60 per cent helium under a positive pressure of 
3 cm of water® After the spray and administration of the helium-oxygen mixture 
under pressure the severe dyspnea was markedly relieved, the moist rales in the lungs 
began to clear witliin half an hour and were entirely absent after eight hours As 
shown in the accompanying chart, the pulse rate fell the same day from 154 to 110, 
although tlie temperature still continued high at 103® F Respiratory rate decreased 
from 44 to 32 For tlie next three days the patient was kept in the helium-oxygen 
hood and during this period sprays of the neosynephrine-epinephnne mixture were 
given at three to four hour intervals At the end of three days she was comfortable, 
the helium-oxygen tent was removed, and she made an uneventful recovery 

This patient demonstrated that positive pressure is useful, not only for tlie main- 
tenance of a patent airway, but also for tlie treatment of pulmonary edema and 
threatened asphyxia The mechamsui of the use of tlie positive pressure in the treat- 
ment of pulmonary edema has been previously described * The diagnosis was broncho- 
pneumonia of undetermined origin, bronchial asthma, and pulmonary edema 

Case 5 The patient, a 31-year-old female, developed cough, fever, and increasing 
shortness of breath following a cold of one week’s duration Examination within 24 
hours of onset of tliese sjmptoms disclosed beginning signs of consolidation in the left 
lower lobe Temperature was 1038® F, pulse 120, and respirator} rate 36 Ex- 
amination of sputum was negative for pneumococci by the Ncufeld t>ping nieiliod, but 
two cultures out of four revealed t>pe 23 and type 30* Sulfadiazine was administered 
b> mouth and parenterally for five and a half da>s, the aM,rage dail\ dose amounting 
to 5 grams Although tlie temperature gradually returned to normal after tour daNs, 
tlie patient continued to be desperately ill On tlie third day ot illness outspoken 
pulmonary edema was present, wiUi loud bubbling rales heard in the throat and 
moist rales lieaid on auscultation throughout botli chests For a period ot 36 hours 
repeated intravenous injections of 50 cc of 50 per cent glucose held the exlema in 
clieek temporarih On the fiftli da> of the disease the pitieiit was stuporous, and 
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breathing was labored with a deep inspiratory retraction of the lower sternum Moist 
rales were heard ovei both chests, fiont and back, and there were bubbling rales in 
the trachea Foi three days the patient had been in an oxygen tent with a concentra- 
tion of 50 per cent oxygen -it. 

The oxygen concentration m tlie tent was elevated to 70 per cent for three hours 

by administration of 30 liters of oxygen per minute without effect on her condition 
She was put in a positive pressui e hood with 100 per cent oxygen and a positive pres- 
sure of 3 cm of water Within one hour the bubbling throat rales had disappeared and 
no signs of moisture were heard in the left anterior chest region There was also 
marked diminution of the rales in the right anterior chest At 4 am the following 
morning the stopper of the water bottle which regulated the pressure had slipped up- 
ward so that the patient was receiving 1 cm of water pressure Three and a half 
houis later the signs of edema had returned throughout both lungs One hour after 
raising the pressure to 3 5 cm both the bubbling throat rales and the moist lales over 
the anterior chest disappeared The patient remained m the helium-oxygen hood for 
three days during which time the pressure was gradually lowered to 1 cm During 
the last 24 hours she was given 70 per cent oxygen with 30 per cent helium in the 
hood for a total period of seven hours She was then placed in an oxygen tent with 
\ a concentration of 70 pei cent oxygen During the next thiee days this was gradually 
lowered to 40 pei cent when tlie tent was removed 

'"^The day after the positive pressure treatment was begun it was found that she 
had cortsolidation of both lower lobes and the right upper lobe On the third day after 
positive vTcssuie tlierapy the patient ran a low fever which gradually returned to 
normal durhilg the next five days 

The diagndiMS was thought to be a pneumococcus lobar pneumonia, piobably com- 
plicated by “vin«'\mfection The effect of inhalation of 100 per cent oxygen under a 
positive pressure oi 3 5 cm of water was followed by unmistakable and prompt 
disappearance of the slgI^l^a^ widespread pulmonary edema Other treatment included 
the administration of sugar and'salt by Levine tube inserted through the nose, the in- 
halation of the vaporized sprays of 1 per cent neosynephnne and 1 100 epinephrine at 
three hour intervals Neosynephnne 0 5 c c was mixed with epinephrine 0 5 c c and 
vaporized by running 5 liters of oxygen through a nebulizer which was held in the 
patient's mouth * 

The value of positive pressure in the treatment of edema of the lungs 
following operations is shown m an interesting report by Boothby, Mayo 
and Lovelace On the sixth day after cholecystectomy, their patient de- 
veloped widespread pulmonary edema with bubbling tracheal rales which 
could be heard on entering the room No reduction in the signs of edema 
took place on administration of 100 per cent oxygen, but 20 minutes after 
application of a positive pressure of 6 cm of water no rMes were audible 
in either lung The administration of 100 per cent oxygen was then con- 
tinued, and the patient made an uneventful recovery 

Discussion 

Narrowing of the bronchial lumen occurs not only in asthma but is fre- 
quent in pneumonias of undetermined origin, especially in the so-called 
“virus” group “ The obstruction is not only due to bronchial spasm but 
to edema of the bronchial wall and to accumulation of tenacious muco- 
purulent secretion in the small branches of the tracheobronchial tree In- 

* This case is reported through the courtesy of Dr Russell Cecil 
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halation of oxygen-enriched mixtures counteract to a variable extent im- 
paired diffusion of oxygen and irregular ventilation of the alveoli, resulting 
in a decrease of the volume of breathing, lessened dyspnea and cyanosis 
When the obstructive factor in dyspnea is prominent, inhalation of helium- 
oxygen mixtures under positive pressure decreases the meclianical effort 
of breathing and helps to maintain a patent airway The application of 
positive pressure to the inner surface of the lung also counteracts the ten- 
dency to edema of the lungs, in lobar pneumonia as well as bronchopneu- 
monia Inhaling tlie sprays of the vaporized solutions of 1 100 epinephrine 
and 1 per cent neosynephrine reduces bronchial obstruction by stopping 
spasm of the bronchial wall, loosening tenacious mucus, and by vasocon- 
striction of the mucus membrane of the tracheobroncliial tree 

Summary 

Four cases of bronchopneumonia of undetermined origin and one case 
of lobar pneumonia are reported in which physiologically directed therapy 
was of cruaal value in the treatment of anoxia, respiratory obstruction 
and pulmonary edema The measures employed included ( 1 ) application of 
positive pressure, either in conjunction with 100 per cent oxygen or helium- 
oxygen mixtures, (2) inhalation of the vaporized solutions of epinephrine 
and neosynephrine, (3) helium-oxygen inhalations, and (4) continuous ad- 
ministration of high oxygen concentrations in tents with completely trans- 
parent canopies The importance of maintaining respiratory function in 
pneumonia unresponsive to specific drug therapy was illustrated by the re- 
sponse of these cases to the various technics of inhalational therapy described 
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AN OXYGEN MASK METERED FOR POSITIVE 

PRESSURE >' 


By Alvan L Barach, M D , F A C P , and Norman Moi omut, Ph D , 

Neiv York, N. Y 

In the preceding paper ^ the clinical advantage of breathing oxygen or 
oxygen-helium mixtuies under positive pressure was desciibed When the 
head of the patient is placed within a hood that is made leaktight at the neck 
by a soft sponge rubber collar, positive pressure may be applied to the inner 
surface of the lung during inspiration and expiration = Since the technical 
management of a hood requires more careful supervision than is ordinarily 
available, we have added to a mask previously described ® a mechanism 
which provides positive pressuie during the expiratory cycle 



Fig 1 a Air mixer 

b Collecting bag 
S intake valve 

a Adjuster for control of expiratory pressure 
e Expiratory flutter valve 

This consists of a series of apeituies which are smaller than the diametei 
of the larynx When expiration takes place through a constricted orifice, 
a positive pressure is reflected backward into the lung, the extent of the 
pressure being determined by the size of the orifice and the pulmonary ven- 
tilation In the accompanying picture a dial is shown with five openings 
When the largest opening is used there is little or no pressure during expira- 
tion The other orifices have been calibrated during quiet breathing in an 

* Received for publication April IS, 1942 
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adult having a pulmonary ventilation of 5 5 liters per minute, so that pressures 
of 1, 2, 3, and 4 cm HoO are obtained when turned to the appropriate open- 
ing Within this dial a flutter valve is situated which prevents tlie outside 
at^sphere from entering the mask, irrespective of the size of the opening 
on outside of the dial This mask is thus metered for positive pressure 

Barach* previously suggested that physiological advantages attended 
grunting and groaning m such instances as lobar pneumonia, bronchial 
asthma and pulmonary emphysema Measurement in a tracheotomized 
patient of the degree of pressure developed during a forceful grunt revealed 
pressures as high as 30 cm H-O Not only does it appear likely that the 
expiratory grunt maintains a more patent airway, as suggested by roent- 
genological studies,® but it also exerts an opposing force on the capillary wall 
which tends to stop or to reduce the passage of serum from the pulmonary 
capillaries into the alveoli ® 

In this mask an injector is attached to the oxygen tank to provide a 
measured concentration of oxygen m the inspired air A bag of light latex 
IS used to collect oxygen, being separated from the mask by an inspiratory 
valve which prevents rebreathing Another addition to the mask is an 
emergency inspiratory valve which opens when the bag is collapsed Thus, 
even if a shortage of oxygen takes place for a limited period, no sensation of 
distress will occur since the inspiratory valve operates under minimal pres- 
sures * 


Summary 

A medianism which provides positive pressure m expiration is described 
By turning a dial to varying sized orifices, expiratory positive pressures may 
be admimstered from 0 to 4 cm of water A flutter valve behind the disc 
makes for leaktight closure during expiration, irrespective of tlie size of the 
orifice 

Positive pressure in expiration may be used for the treatment of pul- 
monary edema due to increased hydrostatic pressure and anoxia, as m heart 
failure, or to changes in permeability of the pulmonary capillaries, as in 
pneumonia or gas poisoning Positive pressure is not indicated in tliose 
conditions cliaractenzed by a deficient venous rate to the heart, such as shock 

The oxygen mask apparatus witli or without positive pressure may be 
employed for the delivery of oxygen-ennclied atmospheres from 40 to 100 
per cent or for the administration of helium-oxygen mixtures An emer- 
gency inspiratory valve has been added in order to prevent any sensation of 
distress if the collecting bag is temporarily collapsed 
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FUNCTIONAL MITRAL STENOSIS 


By Mein HARD Robinow, M D , and Harry T Harper, Jr , M D , 

Augusta, Georgia 

A sign commonly considered characteristic of mitral stenosis is a mid- 
diastolic murmur at the cardiac apex The murmur is usually low-pitched, 
rumbling, and not very loud It is separated from the second heart sound 
by a definite time interval It may be short m early diastole or may extend 
throughout diastole* In the latter case it decreases at first m intensity to 
increase again toward tlie end of diastole (presystohc murmur) It is 
usually well localized, near the apex, less commonly at the mitral valve area 

Murmurs indistinguishable from the diastolic murmur of mitral stenosis 
have been described in a variety of other conditions Aortic regurgitation 
(Austin Flint murmur),^ adhesive pericarditis," various types of chronic 
anemia with heart enlargement,® and rheumatic heart disease in young people 
without the presence of organic mitral stenosis ® 

We have observed this murmur in young patients suffering from acute 
nephritis with hypertension and cardiac dilatation, disappearing when blood 
pressure and heart size returned to normal Recent studies on the heart 
m nephritis fail to mention this murmur ® We shall report these cases and 
attempt to find a common basis for the explanation of the diastolic murmurs 
occurring under different conditions 

CMit Reports 

Case 1 A negro boj, 13 >ears of age, was brought to the hospital because ot 
convulsions and generalized edema Four weeks prior to admission he had a sore 
throat, followed within 24 hours bj a generalized erythema The rash and fever dis- 
appeared after a few' days and at the end of the week tlie skin began to desquamate 
Three days before admission he had a generalized convulsion At the same time tlie 
legs and face began to swell He became drowsy and weak During the night pre- 
ceding admission he had 9 or 10 convulsions Physical examination showed a well 
developed colored boy He W'as difficult to arouse and showed Cheyne-Stokes respira- 
tion The face and low’er extremities showed some edema The skin was still des- 
quamating The throat and tonsils w'ere somewhat injected and there were mam 
sordes around tlie mouth Auscultation of tlie lungs revealed many coarse moist rales 
tliroughout The heart appeared somewhat enlarged, the left border of dullness ex- 
tending 9 an from the midline in the filth interspace The heart sounds were distant 
A rather blow'ing diastolic murmur was heard near the apex but was not transimUtd 
The heart rate was SS, respirations 24, blood pressure 170 mm Hg ssstolic and 130 
mm diastolic, temperature 100 The urine showed a two plus albumin, iiiaiij ery- 
throcytes, leukocytes and granular casts The blood showed a mild secondary aiitinia 
A diagnosis of postscarlatinal nephritis and hypertensive encephalopathy was made 

* Received for publication Xov ember 29, 1941 

From the Departments of Pediatrics and Internal Medicine, University of Geonjii 
School of kfediciiic, Augusta, Georgia 
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Treatment consisted of oral and mtiamuscular administration of magnesium sul- 
phate, restriction of salt and protein but not of water The blood pressure fell to 120 
mm Hg systolic and 80 mm diastolic within six days and the cerebral symptoms dis- 
appeared The temperature diopped to normal, the heart size decreased, and the 
diastolic murmur disappeared within one week after admission, although the urinary 
changes persisted for several months 

Case 2 This patient had been suffering from severe temporal headaches, pain 
across the chest and gradually increasing dyspnea following a severe sore throat 
He was seen in the outpatient department four weeks after the onset of his illness 
His blood pressure was found to be 180 mm Hg systolic and 120 mm diastolic He 
was given digitalis During the following two weeks the dyspnea improved but some 
edema of the face developed He had a “fainting spell” three days before admission 
to the hospital Following this “spell” he had complete relief from headaches 

Physical examination on admission showed a well developed negro boy, 13 yeais 
of age, in no apparent distress There was slight edema of the face All lymph 
nodes were moderately enlarged The heart was somewhat enlarged toward both 
sides, M R being 3 cm , and M L 10 cm in a teleroentgenogram There was a 
systolic murmui at the aortic and pulmonic areas Both the second aortic and pul- 
monic sounds were markedly accentuated There was a soft diastolic mitral murmur 
heard and recorded Exercise increased the intensity of the murmur The heart rate 
was 100, the blood pressure 140 mm Hg systolic and 80 ram diastolic, the respirations 
20 per minute The lungs were entirely normal The mine was essentially normal 
The blood showed a moderate anemia (red blood cells 3,900,000, hemoglobin 75 per 
cent) An electrocardiogram showed low Ts and late inveision of Ts suggesting myo- 
cardial damage A cold-pressor test showed a rise of blood pressure from 138 mm 
Hg systolic and 80 mm diastolic to 160 mm systolic and 70 mm diastolic but was 
essentially negative when repeated a few days later Treatment consisted of salt 
free diet and continuation of digitalis, 01 gm daily The patient lecovered from all 
symptoms in the course of two weeks The diastolic murmur disappeaied No gen- 
eral diagnosis was made 

Case 3 This patient was admitted to the hospital for generalized edema of 
three or four days’ duration Physical examination showed a well developed negro 
boy, six years of age, showing slight dyspnea and generalized edema Tonsils and 
cervical lymph nodes were moderately enlarged The heart was somewhat enlarged 
to the left, the apex extending 1 cm beyond tlie midclavicular line A diastolic mui- 
mur was heard over the mitral area and demonstiated by a stethogram The heart 
rate was 70 per minute, the blood pressure 150 mm. Hg systolic and 95 mm diastolic 
There were signs suggestive of moderate ascites The lungs were clear The urine 
showed a moderate albuminuria, a few leukocytes per low power field, but no erythro- 
cytes or casts The blood showed 68 per cent hemoglobin and 3,800,000 erythrocytes 
Roentgen-ray of the chest showed model ate general enlargement of the heart and slight 
mottling outside the cardiac area The electrocardiogram showed a low T-wave in 
Lead I Treatment consisted of bed rest and intramuscular injection of magnesium 
sulphate on admission The blood pressure dropped to 118 mm Hg systolic and 70 
mm diastolic on the second day , the edema disappeared within thi ee days , the diastolic 
murmur was not heard after the fifth day The urine became normal after 10 days 
The child was dismissed on the twenty-third day, after another roentgen-ray showed 
normal heart and lungs 

Case 4 This patient, a seven year old negro boy, was brought to the hospital for 
edema of tlie face and lower extremities Three weeks before admission he contracted 
a severe cold and sore throat, but recovered completely within a few days Four days 
before admission he injured his left tliurab and contracted a superficial skin infection 
On the following day the scrotum began to swell and one day later the mother noticed 
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edema of tlie face which increased in intensity until admission Physical examination 
showed a well developed boy with moderate edema of die face, anterior abdomen, 
genitalia, and thighs The heait showed definite enlargement, the left border extend- 
ing 2 cm beyond die midclavicular line There was a rough systolic murmur heard 
loudest over die mitral area and transmitted to the axilla In addition, tiiere was a 
low pitched short diastolic murmur, not transmitted, heard best midway between the 
mitral area and the apex (figuie la) The heart rate was 108 per minute, the blood 


D 



Fig la 1 — first heart sound, S' — systolic Fig lb Note absence of diastolic murmur 
murmur, 2 — second heart sound, D — diastolic 
murmur 

pressure 160 mm Hg systolic and 120 mm diastolic The urine was free ot albumin 
on admission, but showed small amounts during the following three days Examination 
of die blood showed leukocytes 20,000, eiythrocytes 3,310,000, hemoglobin 8 4 grams 
An electrocardiogram, taken two days after admission, suggested slight myocardial 
damage because of low Ta, “W” shaped QRSj and late inversion of T, 

A tentative diagnosis of acute glomerulonephritis was made Within four days 
the skin infection healed under surgical treatment The edema disappeared , the urine 
became free of albumin, the blood pressure dropped to 98 mm Hg systolic and 48 
mm diastolic, and the diastolic murmui could neither be heard nor demonstrated in a 
stethogiam (figure lb ) The patient was dismissed free of symptoms on the sixth day 

Discussion 

These four patients have several points in common -Vll four of them 
were young male negroes uho gave a history of past good health and, no- 
tably, of absence of iheumatic heart disease, all four suffered more or less 
from acute hypertension and consequent cardiac dilatation, all four showed 
moderate anemia, and in all four cases rheumatic heart disease was sus- 
pected at some time during hospitalization 

The condition does not appear to be uncommon These cases were ob- 
served during a period in which approximately 10 other cases of acute ne- 
phritis W'cre seen m the hospital These other cases did not show the dia- 
stolic murmur, although some of them did show' signs of cardiac failure 
and dilatation 

The origin of the diastolic murmur may be tentatively explained as 
follow's 
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The foimation of eddies m the flow of liquids thioiigh tubes is favored 
by increased velocity of flow, rapid change in diameter of the tube (diverg- 
ing boundaries) and decreased viscosity of the liquid The eddies produce 
vibrations which may be heaid as murmurs It is not known at present 
whethei the valve cusps, chordae tendineae, papillary muscles or extracardiac 
structuies contribute most to the vibrations Conditions in mitral stenosis 
are favorable for the production of murmurs Auricular pressure is high 
and the velocity of blood flow, even if the volume flow is decreased, is 
iherefoie rapid, the mitral orifice is nai rowed, wheieas the auricle, and 
sometimes the ventricle also, is dilated, and, finally, anemia is frequently 
jDresent reducing the viscosity of the blood Flow from the auricle into 
the ventricle is not uniform as may be seen from ventricular volume curves ^ 
Flow is lapid 111 early diastole immediately after the opening of the A-V 
valves The intensity of the muimur diminishes when auncidai pressure 
decreases during the course of diastole and may again inciease preceding 
systole when auricular contraction increases auricular tension 

Our patients presumably had dilated auricles and ventricles , the viscosity 
of their blood was decreased because of anemia, and their auricular pres- 
sures were high because of beginning heart failtiie The mitral oiifice 
in acute hypertension and in the other above named conditions is probably 
of noimal size However, it is possible as suggested previously'* that the 
change in diameter of the tube is more important than the actual size of 
the opening Murmurs are absent in small infants although the valve ori- 
fice IS smaller than in most adults suffering from mitral stenosis Muimurs 
may also be absent in pulmonary stenosis when the pulmonaiy aitery is 
hypoplastic but, on the other hand, murmurs may be heard over aneurysms 
in the absence of any obstruction 


Summary 

A mid-diastolic apical muimur was heard and recoided in four cases of 
acute transient hypertension in negro boys , 

The possibility of an eironeous diagnosis of mitral stenosis in this con- 
dition has been pointed out 

An attempt has been made to explain the occurrence of the murmurs in 
different conditions by analyzing the hydrodynamics of flow through the 
mitral orifice, the major factor being the relatively small mitral orifice be- 
tween acutely dilated auricle and ventricle 
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THE ASSOCIATION OF ATROPHIC GASTRITIS WITH 
HYPOTHYROIDISM; A PRELIMINARY REPORT 

OF 11 CASES ‘ 

By Frank C Golding, A B , M D , Denver, Colorado 

It is well recognized that anemia and hypochlorhydria or achlorhydria are 
frequently present m patients having hypothyroidism or myxedema ^ 
Gastroscopy has demonstiated that atrophy of the gastric mucosa is also fie- 
quently associated with anemia and hypochlorhydria or achloihydna " 

This frequent occurrence of anemia and hypochlorhydria or achlorhydria 
m both hypothyroidism and atrophic gastritis led me to believe that it would 
be worth while to study a series of hypothyroid or myxedematous patients to 
determine whether or not there is a significantly high percentage of gastric 
atrophy piesent m these conditions 

Herein are reported a series of 1 1 cases of hypothyroidism and myxedema 
examined at the Colorado General Hospital and associated Out-Patient 
Clinic, m which examination of the stomach has been made gastroscopically 
or microscopically 

To save time and space, only data which seem significant to this study will 
bq presented, and non-related findings, both positive and negative, will be 
omitted as far as possible 


Case Reports 

Case 1 L L, female, aged 28, enteied the Medical Clinic September 8, 1939 
with a multitude of complaints, among which were nervousness for six months, sev- 
eral menstrual periods each month for the past six months, numbness of the ex- 
tremities irregularly for several months, anorexia, nausea and “gas” on the stomach, 
occasional vomiting, abdominal pains, and constipation all her life There had been 
no weight loss The onset of most of these symptoms occurred after the death of her 
mother, upon whom she was excessively dependent An operation for chronic ap- 
pendicitis was performed in 1934, and in 1935 for adhesions The medical and 
gynecological examinations revealed no definite abnoimalities Pulse was 76, regular 
Blood pressure was 106 mm Hg systolic and 66 mm diastolic Provisional diagnoses 
of psychoneurosis and functional uterine bleeding were made 

Laboratory examination Blood count hemoglobin 12 5 gm , red blood cells 
4,250,000 per cu mm , white blood cells 6,000 per cu mm , polymorphonuclears 54 per 
cent, lymphocytes 32 per cent, endothelial cells 2 per cent, and eosinophiles 12 per cent 
Gastric analysis showed no free hydrochloric acid in either fasting specimen or aftei 
the feeding of alcohol With histamine, tlie free hydrochloric acid was 16“ and tlie 
total acidity from 13“ to 60“ Basal metabolic rate was minus 29 The gastiointes- 
tinal roentgen-ray series indicated a constant deformity of the duodenal bulb sug- 
gesting ulceration Gall-bladder visualization showed a slight sluggishness in function 
Gastroscopic examination revealed a patchy atrophic gastritis of the body of the 
stomach 

* Received for publication November 15, 1941 , _ , , _ , , , , , , 

From the Department of Medicine, University of Colorado School of Medicine 
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Case 2 A B , female, aged 63, entered the Medical Clinic September 29, 1939, 
complaining of chills (apparently the sensation of coldness rather than a true chill), 
weakness and joint pains of three years’ duration In the system review, history of 
nausea and occasional vomiting was elicited She had swelling of the ankles also 
On physical examination, her skin was dry and pale, pulse 66, blood pressure 128 mm 
Hg systolic and 80 mm diastolic Provisional diagnosis Osteo-arthritis, hypo- 
thyroidism and atrophic gastritis 

Laboratory examination Blood count hemoglobin 12 0 gm , red blood cells 
3,800,000 per cu mm , white blood cells 6,600 per cu mm , and normal differential 
count Basal metabolic rate was minus 24 Gastric analysis showed achlorhydria on 
fasting and after alcohol, total acidity 19® to 42° Gastrointestinal roentgen-ray series 
showed some defoimity in the pyloro-duodenal region, probably due to an organic 
lesion, but no evidence of six hour residue Gastroscopic examination made Novem- 
ber 8, 1939 showed extensive atrophic gastiitis of the body of the stomach, slight 
superficial gastritis, and one superficial erosion 

Case 3 MB, female, aged 44, entered the Medical Clinic September 19, 1939, 
complaining of poor vision of the right eje, tremor (both of these due to a neurologi- 
cal abnormality Avhich improved rapidly without any treatment other than thyroid), 
puffiness of the eyes, dyspnea and swelling of the ankles She also noted that her 
speech had slowed considerably She had a good appetite, no nausea or vomiting, was 
constipated, but had no abdominal pain She was gaming in weight She had ir- 
regular menstruation, one miscarriage, but no other pregnancies The physical ex- 
amination showed a three plus puffiness beneath the eyes The skin of tlie face was 
pasty m appearance, dry and scaly over the body There were supraclavicular pads 
of fat, palpable liver edge, and the ankle jeiks showed delayed and prolonged decon- 
traction phase Provisional diagnosis (exclusive of neurological disease) Myxedema 
Laboratory examination Basal metabolic rate was minus 48 Blood count 
hemoglobin 14 0 gm , 4,270,000 red blood cells, 6,350 white blood cells, and normal 
differential count Gastric analysis showed 24° to 36° free hydrochloric acid and 
50° to 86° total acidity The gastroscopic examination, November 17, 1940, showed 
small but definite areas of ati ophic gastritis 

The patient’s basal metabolic rate was brought up to plus 3 by December 11, 1939 
under 2 grains of thyroid extract daily She lived out of the city, and returned to hei 
home at this tune on tins dosage of thyroid On August 19, 1940, she returned to tlie 
clinic for a check examination She was feeling well Basal metabolic rate was minus 
18, and the blood count showed 11 gm hemoglobin, 4,400,000 red blood cells, and 7,500 
white blood cells Gastric analysis (fasting specimen only) showed 22° free hydro- 
chloric acid and 43° total acidity The gastroscopic examination showed slightly 
more extensive atrophic gastritis than at the original examination 

Case 4 E P , female, aged 18, was first seen in the Medical Clinic August 4, 
1937, having been referred by tlie obstetrical department A seveie anemia, hemo- 
globin of 9 3 gm , 2,940,000 red blood cells, 7,050 white blood cells, and a normal dif- 
ferential count were found She responded moderately w'cll to iron and Iner (orally 
and intramuscularly) She leturned September 17, 1937 after her delivery and wa'j 
found to be moderately anemic, but she discontinued treatment .if ter two months 
She reentered the clinic September 21, 1938 complaining of loss ot weight, and in 
addition she was again found to be anemic Treatment, consisting of iron, dilu'e 
hydrochloric acid and oral Iner, resulted m only partial impro\i,ment of her anemia 
so luer extract intramuscularly w'as begun The patient again discontinuetl treatment 
On November 1 1939, she returned complaining ot dispiiea and of being iiiulerweight 
Complete examination was done and a slightly hyperchromic type of intmia lound 
Gastric analysis show'edO® to 48° free hydrochloric acid, and 12* to 59“ total acidit\ 
Bas,al metabolic late was minus 19 Because of the persisunt aiiLinn ga-troscojiic 
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examination was done Novembei 27, 1939 and an extreme ati opine gastiitis of the body 

of the stomach was found , ^ 

Case 5 G R, female, aged 33, entered the Medical Clinic September 6, 1939, 

complaining of general i un-down condition, fatigue, nausea, vomiting, choking sen- 
sation (attributed by the patient to a goitei), pam in the lower right quadrant, and 
cough System review elicited the history of “canker” sores in the mouth, anorexia, 
flatulency, loss of 12 pounds in weight There had been an appendectomy at 18 
Physical examination showed no goiter, pulse 80, regular, blood pressure 140 mm Hg 
systolic and 90 mm diastolic, tenderness over the cecum and sigmoid colon Pro- 
visional diagnosis of anxiety state, irritable colon and chronic bronchitis was made 
Laboratory examination Blood count hemoglobin ISO gm, red blood cells 
3 750,000, white blood cells 6,500 and a normal differential count Gastiic analysis 
showed 12” free hydrochloric acid and 43” total acidity Basal metabolic rate was 
minus 23 The gastroscopic examination made on December 4, 1939 showed patchy 
atrophic gastntis of the body of the stomach and slight superficial gastritis near the 


Case 6 T D , female, aged 45, enteied tlie Medical Clinic September 12, 1939 
with the history of having had pemicious anemia for nine years, complaining at this 
time of excessive bleeding following the extractions of teeth, and weakness System 
review elicited swelling of the face and body at times, chilly sensation almost con- 
stantly, good appetite but soreness and bloating m the abdomen, constipation, fre- 
quent tariy stools Ph>sical examination showed a pale icteric appearance, and a 
dry and scaly skm Pulse 65, regulai, blood pressure 110 mm Hg systolic and 70 mm 
diastolic Theie was a systolic murmur at the apex Provisional diagnosis of per- 
nicious anemia was made 

Laboratory examination Blood count hemoglobin 13 3 gm, led blood cells 
3,250,000, white blood cells 4,600, and a normal differential Prothrombin time was 
normal Gastric analysis showed achlorhydria after histamine injection, with total 
acidity 16”, and three plus blood Basal metabolic rate was minus 26 Blood 
cholesterol 230 mg The gastroscopic examination on January 31, 1940 showed patchy 
atrophy of the stomach, many hemorrhages in the mucosa and thiee small polypi 

Case 7 EL, female, aged 61, enteied the Colorado General Hospital Februaiy 
5, 1940 History obtained from the patient’s daughter stated the patient had not been 
well for 25 years, gradually becoming weaker until she had been confined to bed and 
entirely helpless for the past month She had had severe constipation, and for one 
month an abdominal ache which was relieved by the passage of flatus She had been 
cold all her life, and had had scaly skin, dyspnea and edema for years The physical 
examination showed a cold, dry scaly, pale skin, thick lips, eyes nearly swollen shut, 
pulse 60, regular, blood pressure 120 mm Hg systolic and 80 inm diastolic, distended 
abdomen, edema of the extremities Reflexes showed delayed contraction and relaxa- 
tion The piovisional diagnoses of myxedema, avitaminosis, and gastrointestinal dis- 


ease were made 

Laboratory examination Blood count 9 5 gm hemoglobin, 2,590,000 red blood 
. cells, 2,400 white blood cells, and a normal differential count Slight variation m size 
\and shape of the red cells was noted Basal metabolic rate was minus 41 The gastric 
^alysis showed no free hydrochloric acid and not over 16” total acidity with histamine 
roentgen-raj showed enlargement of the heart The electrocardiogram gave a 
nijxedema picture On March 4, 1940, the patient died Postmortem ex- 
ami^tion was performed and the following diagnoses made Severe hypothyroidism 
with nwxedema, cardiac hyptrtiophy, bronchopneumonia, severe gastric atrophy, 
cause un\«etermined 

Microscopic examination of the stomach “The mucosa is thin and acellular, re- 
\ eating movilerate capillar> congestion The gastric gla’xle are decreased in number 
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and size, revealing distortion and shiiveling Slight exfoliation of tlie superficial epi- 
thelium IS seen in some parts The musculans mucosa is thin but well defined ” 

Case S J W, female, aged 53, an old patient in the dime leturned March 13, 
1940 because of pain in the left lowei diest and upper left abdomen antenorly On 
previous admissions the patient had had roentgen-iay evidence of gall-bladder disease 
and basal metabolic rate as low as minus 30 The physical examination showed no 
abnormality except model ate obesity Pulse was 80, blood pressure was 132 mm Hg 
systolic and 88 mm diastolic 

Laboratory examination Blood count 15 0 gm hemoglobin, 4,500,000 red blood 
cells, 7,700 white blood cells, and normal differential count Gastric analysis showed 
29° free hydrodiloric acid, total acidity 36° Basal metabolic rate was minus 24 
Roentgen-ray of the gall-bladder showed delayed emptying Gastroscopic examination 
July 27, 1940 revealed hemoirhagic atiophic gastritis of the cardiac end of the 
stomach The second gastioscopic examination September 23, 1940, after two 
months of treatment, showed atrophic gastritis but no hemorrhages 

Case 9 I L , female, aged 66, entered tlie Medical Clinic July 8, 1940, com- 
plaining of difficulty m walking straight, exliaustion and swelling of die eyes, since 
tlie fall of 1937 There were no definite abdominal symptoms The patient had 
dyspnea and palpitation upon exertion Physical examination showed a pale, drj 
skin, and marked supraclavicular pads of fat Pulse 57, blood pressure 126 mm Hg 
systolic and 76 mm diastolic Provisional diagnoses of cerebral arteriosclerosis, 
hj pothyroidism and anemia were made Blood count showed hemoglobin 12 5 gm , 
red blood cells 3,900,000, white blood cells 5,450 and normal differential count except 
for 8 per cent eosinophiles Basal metabolic rate was minus 48, blood cholesterol 
296 mg Gastric analysis showed no free hydrocliloric acid, 24° tot^ acidity Gastio- 
scopic examination made July 30, 1940 showed atrophic gastritis with one hemor- 
rhagic area visualized 

Casa 10 B M, female, aged 47, enteied tlie Medical Clinic March 25, 1940 
complaining of fatigue and weakness, pain in tlie back and shoulders, premenstrual 
pain, and irregular and excessive menstrual flow Onset of symptoms was six years 
prior to admission, following a tliyroidectomy (pre-opeiative diagnosis of hyper- 
tliyroidisni) System review elicited tlie complaints of dryness of hair and skin, con- 
stant “chilliness," and slowing of speech and thinking Physical examination showed 
a dry and scaly skin, swollen eyelids and lips, sparsity of hair and eyebrows, slowing 
of speech Pulse 60, blood pressure 155 mm Hg systolic and 105 mm diastolic 
Provisional diagnosis of postoperative myxedema was made Basal metabolic rate 
was minus 36 Blood cholesterol \vas 272 mg Blood count hemoglobin 13 0 gm, 
4,700,000 red blood cells, 6,600 white blood cells, and a normal differential The 
patient was started on thyroid treatment, but discontinued coming to the clinic after 
two months On August 7, 1940 she returned to the clinic, at whicli time the blood 
count showed 9 8 gm hemoglobin, 3,150,000 red blood cells, 6,500 white blood cells 
Gastric analj'sis showed the presence of free hydrochloric acid, quantitative analysis 
was not done The gastroscopic examination was done September 13, 1940 and 
erosive atiophic gastritis of the body of the stomach was found 

Case 11 H C , female, aged 49, enteied the Medical Clinic July 17, 1940 com- 
plaining of pain and stiffness of tlie joints of her fingers and toes for tlie past year, 
nervousness tlie past few yeais, bdchiiig and occasional vomiting the past year, and 
constipation Physical examination showed no abnorniahty' except tenderness and 
swelling of tlie small joints of the hands and feet Pulse wras 64, regular, blood pres- 
sure 154 mm Hg systolic and 100 mm diastolic Blood count sliow'ed 13 3 gm hemo- 
globin, 3,900,000 red cells, 6,600 white blood cells, large number of lymphocytes (60 
per cent) The gastric analysis showed 0“ to 3° fi ee hy drocliloric acid and 5° to 20“ 
total acidity Basal metabolic rate w'as minus 23 Blood uric acid was 4 6 mg per 100 
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c c The gastroscopic examination was done Septembei 17, 1940 and diagnosis of mild 
supeificial and piobable atrophic gastiitis was made 

Before discussing these cases, it will be of value to tabulate the findings as 
to the severity of the hypothyroidism (as evidenced by the basal metabolic 
rate and the presence of myxedema), the blood findings, gastiic acidity and 
the presence or absence of digestive oi gastrointestinal complaints 


Case 

BMR 

Myxedema 

Anemia 

Gastric Acidity 

Gastro- 

intestinal 

Symptoms 

1 

Minus 29 


+ 

Low 

-f 

2 

Minus 24 

+ 

+ 

Achlorhydria 

+ 

3 

Minus 48 

0 

Normal 

0 

4 

Minus 19 


+ 

Normal 

0 

5 

Minus 23 


+ 

Low 

+ 

6 

Minus 26 

+ 

+ 

Achlorhydria 

+ 

7 

Minus 41 

4 - 

Low 

+ 

8 

Minus 24 


0 

Low 

+ 

9 

Minus 48 

+ 

+ 

Achlorhydria 

0 

10 

Minus 36 

+ 

+ 

Present (quantity not 
determined) 

0 

11 

Minus 23 


+ 

Low 

+ 


Arranged as to myxedematous cases and simple hypothyroidism cases 


Myxedema 

Anemia 

Acidity 

Gastrointestinal 

Complaints 

1 

0 

Normal 

0 

2 

+ 

Low 

+ 

3 

+ 

Achlorhydria 

0 

4 

+ 

Present (quantity not determined) 

0 

1 



G&strointestinal 

Hypothyroidism 

Anemia 

Acidity 

Complaints 

1 

+ 

Low 

+ 

2 

+ 

Absent 

t 

3 

+ 

Normal 

0 

4 

+ 

Low 

+ 

5 

+ 

Absent 

+ 

6 

0 

Normal 

+ 

7 

+ 

Low 

+ 


Eleven cases are too small a series from which to draw too definite con- 
tusions in regard to the incidence of gastric atrophy in hypothyroidism, 
)ut the high correlation found in this group of patients is significant enough 
:o justify publication of this preliminary report in the hope that it will stimu- 
ate other observers to look for this correlation in the cases which come under 
tieir observation The number of cases of hypothyroidism or myxedema 
in which examination of the gastric mucosa can be made will not be large 
in the average clinic, and it probably will take considerable time before suf- 
ficient cases have been observed to determine accurately how high is the cor- 
relation between hypothyroidism and gastric atrophy 
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The diagnosis of atrophy of the gastric mucosa made gastroscopically 
has many pitfalls since it depends usually upon a brief inspection of the 
gastric mucosa by a single observer, but m this work I have attempted to 
prevent this tendency to subjective erior by having my observations checked 
in as many cases as possible by one or two other observers, and in cases 3 
and 8 the patients were examined on two different occasions The most 
convincing evidence, however, is the data obtained from case 7, in which 
the atrophy of the gastric mucosa was proved microscopically 

The possibility that the gastric atrophy might be due to an independent 
coincidental disease of the gastrointestinal tract rather than hypothyroidism 
was considered, especially as two-thirds of these cases had gastrointestinal 
symptoms However, of the more definite cases, the four true myxedemas, 
three had no gastrointestinal symptoms and the fourth had only slight gas- 
trointestinal complaints, so I believe this possibility is untenable 

W ith regard to the high incidence of digestive complaints in these cases, 
the report of Bassler ® is of great interest “Masked hypothyroidism may 
be the underlying cause of serious gastrointestinal disturbances and may 
imitate symptoms of chronic involvement of abdominal structures ” “The 
gastrointestinal symptoms as ai rayed by Ramsey are anorexia, flatulence 
(especially after meals), constipation, occasional nausea and rare vomiting, 
gastric hypoacidity and achlorhydria, and abdominal pains which may simu- 
late gastro-duodenal ulcer, cholecystitis and appendicitis ” The symptoms 
described above are consistent with those of atrophic gastritis,® and the sup- 
position that such atrophy does exist m this type of case would do much to 
explain the underlying mechanism of such gastrointestinal symptoms as 
observed by Bassler 

These cases have also been examined with the fact in mind that anemia 
does at times alter the basal metabolic rate * This effect varies, at times 
raising the rate, at times lowering it However, the average basal meta- 
bolic rate of those cases in this series having anemia is minus 30, which is 
more tlian would be expected from anemia alone, and of the total senes, 
two of the cases did not show any anemia 

Speculation as to why gastric atrophy should occur with hypothyroidism 
suggests various possibilities The most simple explanation would seem to 
be that the slowing up of metabolic processes occurring in hypothyroidism 
reflects itself by decreased activity and replacement of cells of the gastric 
glands,® and that the gastric atrophy is a direct result of the hypothyroidism 
The anemia which is found so frequently in hypothyroidism could, by this 
hypothesis, be explained in two ways first, on the basis of decreased activity 
of the blood forming tissues, as the direct result of inadequate stimulation 
by the thyroid gland , secondly, the anemia might be secondary to the gastric 
atrophy, which in itself predisposes to anemia, rather than due directly to 
thyroid deficiency 

Mansfield® has produced evidence for the existence of a myelotropic 
hormone derived from the thyroid and found in fresh thyroid tissue but 
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not present in desiccated thyroid or thyroxine In view of this work, it 
seems possible that it is the lack of a specific myelotiopic hoimone of the 
thyroid m some or all cases of hypothyroidism rather than a non-specific 
depiession of metabolism which accounts for the anemia present so fre- 
quently in these cases 

With the ever increasing number of hormonal substances being dis- 
covered, I believe it is not unlikely that the atrophy of the gastric mucosa 
may also be due to a deficiency of a specific “gastrotropic hormone" lather 
than to a non-specific effect of thyroid deficiency 

Case 3 seems to favor the theory that the anemia and the atrophy of 
tlie stomach are not due entirely to the thyroxine deficiency, for when this 
case was observed for the second time after eight months of fairly adequate 
thyroid therapy, it showed even more extensive atrophy of tlie stomach than 
at the first examination and for the first time showed a lowered hemoglobin 
If such a gastrotropic hormone should be found to exist, it should open 
up a promising new approach to the search for the still unknown basic cause 
of anemias associated with gastric atrophy (both macrocytic and hypo- 
chromic types), and combined cord degeneration Perhaps the relationship 
of atrophy of the stomach to hypothyroidism may furnish a clue to the dis- 
covery of such a hormone 

Summary 


Gastroscopic (and m one case, microscopic) examinations have been made 
of the gastric mucosa in a series of 11 cases of hypothyroidism and myx- 
edema 

Atrophy of the gastric mucosa was diagnosed positively in 10 cases, 
probable atrophy was diagnosed in the eleventh case No definite conclu- 
sions can be drawn from such a small series, but the hypothesis that hypo- 
thyroidism and myxedema are accompanied by a high incidence of gastric 
atrophy seems worth further investigation 

The possibilities have been suggested that the gastric atrophy and anemia 
may be a direct result of hypothyroidism, or that there may be, m cases of 
hypothyroidism, an associated deficien<^ of myelotropic hormone ® and a de- 
ficiency of a postulated “gastrotropic hormone" to account for the anemia 
and gastric atrophy 
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PARENTERAL USE OF THE SULFONAMIDES 

A CLINICAL AND EXPERIMENTAL STUDY* 

By Lynn T Hall, M D , F A C P , Edward Thompson, M D , Raymond 
J Wyrens, M D , Albert M Harris, M D , and Violet 
Wilder, Ph D , 0;«a/io, Nebraska 

The efficacy of the sulfonamide drugs m the treatment of many in- 
fections IS generally accepted The Council on Pharmacy and Chemistry 
has listed certain sulfonamides, stating their action, use, toxicity, and general 
status It must be emphasized, however, that these chemicals are still 
relatively new and, therefore, require further experimental study in some 
phases of their behavior At present in the United States, oral or intra- 
venous administration is favored, although in England ® and Canada ® the 
.intramuscular route is also used We have studied the rapidity of absorp- 
tion and secretion of the sulfonamide drugs, the degree of acetylation, and 
toxic effects, both general and local Our observations indicate that dif- 
ferent patterns of effect are produced by different routes of administration 
This article presents a comparative study of different routes of administra- 
tion and discusses the therapeutic advantages and safety of the intramuscular 
route 


Procedure 

The following observations were made on six groups of average hos- 
pital patients, as well as on three normal healthy volunteers who took all 
SIX tests Some of the subjects had. mild infections at the time, others were 
convalescent, most of them were ambulatory None had fever, and none 
of the subjects had received sulfonamide therapy for at least a week previous 
to the experiment All subjects were on a regular house diet, and fluids 
were allowed as desired 

In the first group each subject received a single dose of two grams of 
sulfapyridine by mouth, in the second two grams of sodium sulfapyndine 
intravenously, m the third two grams of sodium sulfapyndine intramuscu- 
larly Those of the fourth group received two grams of sulfathiazole 
^orally, the fifth group two grams of sodium sulfathiazole intravenously, and 
the sixth group two giams of sodium sulfathiazole intramuscularly The 
intravenous doses were given as a 5 per cent solution of the drug in distilled 
water, and the intramuscular doses were given as a 33 1/3 per cent solution 
The intramuscular dose was given deeply into the gluteal muscles as a single 
injection of 6 c c of the solution 

* Received Eor publication February 4, 1942 

From tlie University of Nebraska, College of Medicine, Department of Medicine 
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Blood levels were determined at frequent intervals thioughout the fol- 
lowing 24 hours, and the total urinary excretion of the drug for 24 hours 
was observed Free and conjugated drug in the blood and urine were de- 
tei mined by the Marshall-Litchfield method, using the Cenco Photelometer 
with a VVratten No 74 green filter. 

Separate groups of subjects were used for each procedure, but since the 
curves of the three volunteers who went through the entire senes fell into 
the same general pattern as did the others, we feel that the heterogeneity of 
the groups does not appreciably affect our results 


Results 


Tables 1 and 2 summarize the data concerning blood levels, giving the 
average figure for each group as well as the range of individual readings 
Curves of the average blood concentrations for each group are shown in 
figure 1 

There was considerable variation among individuals, even upon intra- 
venous administration In one subject the maximum blood concentration 
following an oral dose of sulfapyndme was not reached until the eighth 
hour, whereas the average peak for the group occurred at four hours The 
narrowest range and, therefore, the most consistent results among individual 
subjects occurred with intravenous sodium sulfapyndme 

Maximum concentration in the blood was reached in two to four hours 
after oral and intramuscular medication Intravenous injection brought 
an immediate high concentration, which fell rapidly to a level below oral and 


Table I 

Blood Concentration m Milligrams Per Cent Following the Administration 
of Two Grams of Sulfapyndme 


Oral 

7 Subjects 

Intramuscular 
11 Subjects 
Intravenous 
5 Subjects 


Time 

Average of Group 

lodi 

Free 

Total 

Free 

2 hr 

1 7 

1 9 

0 6--3 1 

4 

23 

30 

15-3 4 

6 

1 5 

25 

10-19 

8 

14 

24 

0 8-2 3 

10 

14 

22 

0 6-2 0 

24 

06 

09 

I 

0 2-1 1 

1 hr 

14 

15 

0 4-16 

3 

22 

28 

15-3 4 

5 

2 1 

30 

12-3 6 

7 

1 8 

25 

0 9-3 3 

24 

04 

1 08 

0 2-0 8 

5 mm 

54 

55 

3 4-8 7 

1 hr 

30 

35 

20-40 

2 

24 

32 

19-3 2 

4 

1 7 

25 

1 6-1 8 

8 

1 1 

20 

0 8-1 3 

24 

04 

09 

0 1-10 


Individual Range 


Total 


0 7-3 1 

1 9-3 7 

2 1-3 3 
19-2 9 

1 7-2 8 
0 5-13 

0 6-2 5 

2 0-3 5 
18-4 0 

1 7-3 5 

0 4-1 1 

3 5-8 7 
24-44 
24-42 
17-3 7 

1 5-2 4 
0 2-1 6 
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Table II 

Blood Concentration m Milligrams Per Cent Following the Administration 
of Two Grams of Sulfathiazole 



Time 

Average of Group 

Individual Range 

Free 

Total 

Free 

Total 

Oral 

1 hr 

2 2 

2 3 

1 2-2 7 

1 3-2 7 


2 

26 

27 

2 4-3 0 

2 5-3 1 


4 

26 

3 1 

14^0 

1 8-4 6 

4 Subjects 

6 

2 2 

2 7 

10-3 6 

1 5-4 3 


8 

16 

19 

0 8-2 6 

0 9-3 1 


24 

03 

06 

0 2-0 4 

0 2-1 8 

Intramuscular 

1 hr 

1 3 

15 

0 3-2 0 

0 5-2 2 


3 

25 

28 

1 8-3 1 

2 4-3 3 


S 

25 

29 

1 7-3 3 

2 7-3 3 

7 Subjects 

7 

23 

27 

1 7-2 5 

2 0-3 1 


9 

19 

2 1 

1 3-2 3 

1 7-2 4 


24 

05 

06 

0 3-0 7 

04-08 

Intravenous 

1 hr 

5 1 

54 

3 0-9 0 

3 0-9 0 


2 

37 

3 8 

2 3-6 2 

2 4^6 4 

7 Subjects 

3 

34 

3 7 

2 0-5 5 

2 3-6 0 


5 

23 

26 

1 5-4 0 

1 6-4 4 


24 

02 

03 

0 2-0 4 

0 2-0 4 


intramuscular readings within three or four hours The intramuscular 
route produced approximately the same maximum level as that attained by 
oral administration, absorption was slightly slower, however, and an effective 
blood level was maintained for a longer period of time Sulfathiazole, by 
all three methods, gave a higher peak than the same dose of sulfapyndine, 
and the rate of absorption was more rapid Maximum blood concentrations 
of sulfathiazole were maintained somewhat longer tlian those of sulfapyri- 

Table III 


Percentage Excretion m the Urine for First 24 Hours Following the Administration 

of Two Grams of the Drug 



Sulfap>ridine 


Sulfathiazole 

\.\ erage 

Range 

Average 

Range 

Oral 

48 

30-75 

Oral 

78 

68-90 

Intramuscular 

50 

38-75 

Intramuscular 

68 

55-85 

Intravenous 

40 

25-85 

Intravenous 

87 

79-96 


dine, producing a flat peak followed by a plateau, in contrast with the shaip 
peak of the sulfapyridine curve This was true of both oral and intra- 
muscular methods of administration The blood concentrations at the 
end of 24 hours weie approximately the same for all three methods 

The degree of acetylation \\as considerably greater after sulfapyndine 
than after sulfathiazole With both drugs the percentage of the conjugated 
form in the blood after a single dose rose to a maximum at six to seven hours 
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and then fell steadily. The degree of acetylation was roughly the same by 
all three methods. 

Table 3 shows the percentage of drug recovered from the urine in 24 
hours There was great variation among individuals, although the relative 
amount of sulfathiazole recovered was consistently much greater than of 
sulfapyridme 


0 


a 

O 

O 

_j 

OQ 


Fig 1 Curves of free and total blood concentrations following the administration of two 
grams of sulfapyridme or sulfathiazole by various routes 



There were no toxic reactions except for occasional mild nausea and one 
instance of vomiting an hour after administration of an intravenous dose 
of sodium sulfapyridme 


Clinical Observation 

We have previously reported the clinical use of intramuscular sodium 
sulfapyridme in a series of 25 cases ^ Since that time we have enlarged this 
senes to ovei 200 cases, representing more than 1500 intramuscular injec- 
tions and including also the use of intramuscular sodium sulfathiazole in 
the same manner Recently we have used sodium sulfadiazine intramuscu- 
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larly m a small series of cases with equally good results Many of the pa- 
tients received their medication by the intramuscular route exclusively, in 
others the intramuscular method was substituted for oral administration for 
a varying number of doses This group of patients represented various 
types of infections for which sulfonamide medication would ordinarily be 
indicated, pneumococcal infections constituted the largest portion of the 
group 

The drug was prepared freshly each day as a 33 1 /3 per cent solution in 
distilled water and injected deeply into the gluteal muscles or into the muscles 
of the thigh beneath the fascia lata Originally our maintenance dosage 
schedule was 3 c c of the solution every four hours, but more recently we 
have maintained effective blood levels on a regime of 6 c c at six or eight 
hour intervals In some cases isolated intramuscular injections were sub- 
stituted gram for gram for oral medication 

Clinical results paralleled those obtained with oral medication Toxic 
effects were no more frequent after intramuscular than after oral admin- 
istration In the group in which the intramuscular route alone was used, 
the incidence of dermatitis, hematuria, and leukopenia was somewhat lower 
than has been our experience with the oral route ® The most striking effect 
was the marked decrease in the incidence of nausea and vomiting (7 4 per 
cent) In several instances of severe nausea and vomiting after oral ad- 
ministration, relief was obtained when the cliange was made to intramuscular 
medication 

In the entire series two necrotic sloughs followed intramuscular injection 
In both the drug was given, unsupervised, by a nurse with a short needle 
into the subcutaneous fat In no case of correct administration into the 
muscular tissue was there any necrosis or inflammation The degree of dis- 
comfort with the procedure was no greater than is seen with many drugs 
commonly given by the intramuscular method Neither in rabbits nor in 
human subjects have we been able to demonstrate signs of inflammation or 
degeneration on microscopic examination of muscular tissue taken after 
intramuscular injection of sodium sulfapyndine ® 

Discussion 

In general, our oral and intravenous studies agree with results of other 
investigators,®’ ® both in general outlme of the curves and great variability 
among individuals Our purpose, however, has been to include the action 
of the drugs after the intramuscular method of administration and to com- 
pare the efficiency of this route with others 

Approximately tlie same blood concentrations are obtained by the intra- 
muscular and oral routes, a fact shown in our clinical use of tlie method 
Effective blood levels are maintained longer by intramuscular injection than 
by oral administration, thereby permitting a wider spacing of doses Clini- 
cally we obtained effective results on a six and even eight hour dosage 
schedule 
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tiessmg complication If nausea and vomiting after suIfonL?! 
were of central origin, one would expect the incidence to be the same f^aU 
. methods of administration, provided equal blood levels were reached 
Howevei the lowered incidence after parenteral use with equairhigh bW 
concentrations points very strongly to tlie conclusion that L priiS 

"'r ” "“t?” 

encountered with parenteral use of the drugs ^ vomiting which are 

...i'st". : jrr i'”" 

SrciuM^d” ir m"es^ 

desirable and ’often ii^'cJssibr Und"er luTcfitoons^f ^d 

effe^ve means of parenteral administration of the drugs is nLssary 

of rhf. objections to intravenous use of the drugs In spite 

of the high initial concentration the blood level falls rapidlv and a theraneutic 
level IS not maintained as Ion? as after an P ^ therapeutic 

SliofiW -TfTvr t. u ^ ^ alter an equal oral or mtiamuscular dose 

necrosis ahsre-?.? f ^ “^to the surrounding areolar tissue, 

necrosis, abscess formation, and ulceration may occur When sodium 

sdfapyndine was first introduced, Marshall and Long “ poLed out the 

Ses of th-“® ? after intravenous administration The technical dif- 

oW wn ^ * T u T as m infants, children, 

obese women and elderly patients These difficulties add to the danger of 

the perivascu ar supporting tissues being infiltrated with tile drug More- 
over, le ig i y a <aline sodium salts of these drugs tend to sclerose the 
veins, and repeated injections often render them unfit for further use 

er am precautiras must be taken, however, in the intramuscular use of 
the sulfonamides Because of their high alkalinity, the drugs may produce 
necrotic sloughs, if they are deposited into the subcutaneous tissue Care 
must be taken to use a long needle and to deposit the entire dose into the 
muscle Unsupervised injection cannot be given by one unfamiliar with 
the necessity for correct technic British observers report paralysis and 
foot-drop from damage to the sciatic nerve by direct irritation of the drug 
injected intramuscularly A little care m choosing the site of injection to 
avoid the region of the sciatic nerve will prevent this complication The 
intramuscular injection of any irritating substance should be made deeply 
into the body of the gluteus medius muscle at a point midway between the 
greater trochanter and the iliac crest Thigh injection should be made on 
the lateral aspect of the mid-thigh region through the fascia lata into the 
vastus lateralis muscle 
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We wish to emphasize that the mtramiisculai method of administering 
sulfonamides is seldom the route of choice Oral administration of any 
drug IS always to be preferied However, when there are gastrointestinal 
complications, or when it is difficult, impossible, or impractical to give drugs 
intravenously, an alternative route is desirable It has been our purpose to 
show that sulfonamides may be given into the muscles, thus providing an 
additional safe and effective loute of administration 

Summary and Conclusions 

1 Studies are presented comparing tlie absorption and excretion of sulfa- 
pyridine and sulfathiazole by intramuscular, oral, and intravenous admin- 
istration 

2 Absorption of tlie drugs after intramuscular injection is adequate 
and compares favorably with other routes 

3 No conclusion can be drawn as to the compaiative urinary excretion 
by the different methods of administration 

4 Clinical experience with the intramuscular route is reviewed 

5 Certain necessary precautions with the intramuscular use of these 
drugs are emphasized 

6 The intramuscular administration of the soluble sulfonamide drugs 
presents certain advantages over other methods and offers a safe and ef- 
fective alternate route when used correctly 

BIBLIOGRAPHY 

1 Gaisford, W F, Evans, G M, and Whitelaw, W Parenteral therapy with M and 

B 693, Lancet, 1939, ii, 69 

2 Banks, H S Chemotherapy of meningococcal memngitis. Lancet, 1939, n, 921 

3 Brown, W H , Thornton, W B , and Wilson, J S Observations on the absorption, 

distribution, and excretion of sulfapyndine, Dagenan, or M and B 693, Jr Clin 
Invest, 1939, xvin, 803 

4 Hall, L T, Thompson, C E, and Wyrens, R J Intramuscular administration of 

sodium sulfapyndine, Jr Lab and Chn Med, 1940, xxvi, 314 

5 Thompson, C E Parenteral use of sulfapyridme. Read before the Omaha Mid-West 

Clinical Society, Omaha, October 30, 1940 

6 Barlow, O W, and Climenko, D R Studies on tlie pharmacology of sulfapyndine 

and sulfathiazole absorption of free acid, sodium salt and glucoside from alimentary 
tract, Jr Am Med Assoc, 1941, cxvi, 282 

7 Reinhold, J G , Flippin, H F , and Schwartz, L Observations on tlie pharmacology 

and toxicology of sulfathiazole in man. Am Jr Med Sci , 1940, cxcix, 393 

8 Strauss, E, Lowell, F C, Taylor, F H L, and Finland, M Observations on the 

absorption, excretion and distribution of sulfanilamide, sulfapyndine, sulfathiazole, and 
sulfametliylthiazole, Ann Int Med, 1941, xiv, 1360 

9 Strickler, C W, Jr., McGinty, A P, and Peschaw, J B, Jr. The intravenous use 

of sodium sulfapyndine in the treatment of lobar pneumonia, Ann Ixt Med, 1941, 
XIV, 159S 

10 Maesh,u.l, E K., and Long, P H The intravenous use of sodium sulfapyndine, Jr 

Am Med Assoc, 1939, cxii, 1671 

11 Frankland, a W Dangers of sulfapyridme, Brit Med. Jr, 1940, ii, 682 



PAINFUL FEET-^ 

By John Joseph Nutt, M D , New York, N Y 

This article is written for the practicing physician who has had but little 
experience in orthopedic surgery but has patients who complain about their 
feet If referring them to an oithopedic surgeon is out of the question it is 
up to him to offer relief if that is possible, and it is because so many of these 
cases can be relieved by the family doctor that suggestions are here offered as 
to how to proceed A somewhat “sketcliy” review of the anatomy, me- 
chanics and functions of the foot will be followed by directions as to the 
examination, diagnosis and treatment 

For the purpose of this article it is necessary to keep in mind only the 
three principal axes of movement of the foot They aie the transverse, 
through the ankle joint, the longitudinal, through the subastiagaloid joint, 
and the vertical, through the mediotarsal joint The astragalus articulates 
with the tibia and fibula above, the os calcis below and the scaphoid in front 
The articular surface which fits into the mortise formed by the tibia and 
fibula IS narrow m its posterior part so that, although there is no lateral 
movement with the foot at a right angle to the leg or in dorsal flexion, there , 
IS slight lateral movement with the foot plantar flexed That is why a high- 
heeled shoe makes the ankle less stable and more easily subject to strain 
than does the low-heeled shoe Except for very slight rotation in full 
plantar flexion, which need not be considered m this article, movement at the 
ankle is m an anteroposterior plane , that is, around a transverse axis passing 
from the tip of the external malleolus to a point one-half inch below the tip 
of the internal malleolus The joint between the astragalus and the cal- 
caneum is divided by the dense interosseous ligament Movement at this 
joint IS around an axis passing obliquely from in front and medially, back- 
ward and laterally (In the left foot, about 1 30 to 7 30 on the watch dial ) 
The movements, therefore, are inversion and eversion and take place in the 
subastragaloid and astragaloscaphoid joints The astragaloscaphoid articu- 
lation should be considered with the calcaneocuboid articulation as motion in 
these two joints is usually concomitant These four bones make up the 
mediotarsal joint Motion takes place about a vertical axis, abducting and 
adducting the forefoot on the hmdfoot The articulations of the cuneiforms 
and the metatarsals need not be here taken up 

The functions of the foot are support and propulsion With the muscles 
relaxed the ligaments prevent displacement They become tight when the 
normal limit of movement in any joint is reached The muscles arrange the 
hones i e place them in the proper relationship to one another for any pur- 
pose ' In an active foot, in wallang for example, the purpose or function of 

+ Received for publication November 13, 1941 
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tlie foot changes a number of times, and the muscles must, therefore, change 
the bony relationship a number of times In each step taken the foot receives 
the shock of contact with the ground, supports the body, raises the body and 
thrusts It forward, and is itself again brought forward, completing the cycle 
Therefore, some groups of muscles direct the forefoot and hold the bones 
in the best possible relationship to receive the thrust of the body , others raise 
the hind foot and others propel the body forward Most of the muscles take 
part m each function to some extent A fact to be noted here is that all 
physiological structures need both exercise and rest to be healthful — that is 
normal Neitlier prolonged use nor prolonged rest is good for bone, liga- 
ment or muscle With the foot at rest, as when one sits on a table with the 
foot hanging relaxed, it will be noted that the toe is slightly lower than the 
heel and the forefoot slightly adducted In running, where this relaxed 
position IS assumed after the foot leaves the ground and comes forward for 
the next step, the muscles do not become tired as quickly as in heel and toe 
walking A dog-trot, for any distance, is less tiresome than walking One 
IS easily persuaded that heel-and-toe walking does jar the central nervous 
system A man with a tlirobbmg headache walks on his toes to avoid this 
jar and, m the absence of the headache, the jar must be there just the same 
Hence, the adoption of rubber heels The tap-tap-tap of high heels must be 
like slight but continuous hammer blows This heel-toe walking is always 
used with pronated feet and it is hard to overcome , old habits are hard to 
change and most footwear pi events any change With the foot in a stiff 
shoe the normal movements in the directions of eversion and inversion, 
abduction and adduction are impossible, to perform its normal functions the 
foot demands freedom of movement 

In standing, the ideal position for support of the body is with the feet 
parallel and about four inches apart It is better to toe in markedly than to 
toe out ever so slightly With the foot m abduction, the anteroposterior 
plane containing the center of gravity is brought to the medial side and thus 
away from the strongest part of the forefoot, tending at the same time to 
roll the foot downward on the medial side (eversion) and to push the fore- 
foot into further abduction This also puts a strain on the calcaneoscaphoid 
ligament and causes intra-articular pressure at tlie calcaneocuboid joint As 
a result, pain may be felt about the strained ligament and compressed joint 
and callosities will form on the lateral side over the head of the fifth 
metatarsal and under the big toe joint from continuous pressure 

In walking correctly, the heel is raised and rotated inward and upward 
on tlie subastragaloid axis — the longitudinal axis — and thrust outward, by 
abduction at the mediotarsal joint, through the vertical axis As the fore- 
foot IS held firmly to the ground the abduction is expressed in this moi ement 
of the hindfoot Then, as tlie transverse plane of tlie body advances over 
the foot, the ground is spurned by the forefoot When the foot is to be 
brought forward for the next step all of its muscles should be relaxed and, 
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A Tip-toe position with toes pointing outward All movements are confined to the 
ankle and the metatarsophalangeal joints The foot is raised “en bloc" 

B Tip-toe position with feet pointing straight ahead Every joint in the foot « func 
tinninff The foot IS plantar flexed, adducted and inverted The forefoot being held fast 
to the ground, the movements are expressed mostly by the position of the , 

r Wedges applied Heel wedge raises up anteromedial corner of heel one-eighth, on 
Qixth or on^quarter inch (Rarely one-half inch is needed ) Sole wedge does "Ot raise 
medial side of sole Its purpose is to fill in the space between the shank of the shoe an 

mflSfirUS ly U-e r«">ovaI of a wedge-shaprf p...* The 

u ? hfiarrow Js well as flexible The extension of the wedges is ^so shown 

shank weak foot with adhesive plaster The foot is relaxed, the knee being 
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as explained above’, the toe will be slightly in advance of the heel as it reaches 
the ground In all atliletic games the foot is used m this way, but modern 
shoes compel us to walk without using the functions of the foot except for 
dorsal and plantar flexion of the ankle joint and extension and flexion of the 
metatarsophalangeal joints 

An arthritis of one or more joints of the foot, as in any other part of the 
body, will cause a varying degree of immobilization through muscular 
spasm Before instituting tieatment a differential diagnosis must be made 
between a traumatic and an inflammatory arthritis This is particularly 
true when, the forefoot is immobilized m the position of abduction Over- 
coming the deformity by stretching the spasmodic peionei, which is tlie cor- 
rect treatment of a spasmodic flat-foot, would be erroneous foi an infected 
astragaloscaphoid joint 

In the diagnosis and tieatment of painful conditions of the feet a history 
of the case is of great value If the feet were painless until recently, per- 
haps within a few weeks or even a few months, did a change in the amount 
the feet were used seem to cause the pain? If so, probably the feet were 
weak before but, because they were used but little, not much attention was 
given to the discomfort A change in tlie style of foot apparel may be a 
cause, especially in the height of the heel Are the feet painful upon first 
arising in tlie morning or are they comfortable until after walking a few 
blocks, and does the pain radiate up the baclcs of the legs? During the 
night the muscles are relaxed — they are not active in guarding the astragalo- 
scaphoid joint from strain — and the pam is felt immediately when this joint 
becomes weight-bearing After hobbling about a bit, the pain will lessen 
as the spasm leturns and the joint is restricted in motion Such a foot will 
be again painful after much use, perhaps in tlie afternoon of an active day 
On the other hand, there may be no pain at all upon arising in the morning 
and none will appear until work for the day has been started The patient 
will report having walked perhaps an eighth of a mile when his calves began 
to hurt so severely that he had to stop and even sit down A frequent 
cause of tins pain is lack of normal dorsal flexion of the foot, though there 
may be little or no defoimity in any of the joints Yet it must be borne in 
mind that these pains are sometimes the precursory symptoms of circulatory 
disturbances Limitation of dorsal flexion, as will be shown later on, is the 
basic factor in many cases of wealc and painful feet, and this condition should 
be suspected if the history shows that the patient feels that he must wear 
heels even on slippers, that high heels on shoes are more comfortable than 

flexed to shorten the gastroaiemius, then held in dorsal flexion at a right angle, adducted 
and inverted Three straps are used, each one and one-half inches wide and long enough 
to reach almost to the knee The first strap is placed aromid tlie forefoot, its “Stal edge 
slantmg to follow the base of tlie toes It grasps the forefoot firmly ^d crosses toe plantar 
surface from tlie lateral to the medial side and up the medial side of me leg T-be second 
strap reinforces the first and overlaps it three-quarters inch The third strap begins aho'e 
the lateral malleolus, comes down, under the heel, and up tlie medial side of the leg Ihe 
purpose of the strappmg is to check almorraal mo\ements, thus teaching normal joint and 
muscular sense and supporting atrophied muscles 
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low, that pain was lefeired up the leg and that backache was frequently 
present Inquiiy should be made as to how much the feet have been used, 
m athletics, long walks, or much standing 

Examination When standing, with the shoes on, does the patient toe 
out, are the legs straight and the patellae facing forward (that is are the 
legs rolled outward fiom the hips) and, m rising on tip-toe, does he adduct 
the foot or is movement restricted to the metatarsophalangeal and ankle 
joints? Examining the shoes, note if the soles are worn more toward the 
medial side than laterally and where the heels are worn down at the back 
If the wear has been on the lateral side it shows that the patient walks with 
the toes out Are there longitudinal creases in the leather just back of the 
position of the great toe? Such creases are made by abduction of the fore- 
foot with consequent lowering of the arch Standing, in bare feet, are the 
sides of the heels vertical or are the outer sides sloping downward and out- 
ward? Are the feet abducted? Do the toes lies flat against the ground? 
Rising on tip-toe are the mediotarsal joints adducted and are the plantar sur- 
faces of the heel inverted ? Sitting on a stool at a right angle to the patient, 
so that the patient’s ankle may rest on the knee of the examiner, note any 
puffiness or swelling, the color of the skin, especially of the toes, the patency 
of the dorsalis pedis and the posterior tibial arteries, the location of all cal- 
losities Callosities are due to pressure If found under the heads of the 
five metatarsals, they are always due to a shortened heel cord, on the outer 
side of the foot, opposite the head of the fifth metatarsal, they are due to 
pressure of the foot against the shoe from abduction, beneath and to the 
medial side of the big toe they are due to pressure caused by eversion The 
passive movements in the three principal axes are now tested With the 
foot in slight inversion and adduction and the knee m full extension, dorsal 
flexion should be to 90 degrees or less Abduction, adduction, eversion and 
inversion should be free, normal in range and painless Is the calcaneo- 
cuboid or the astragaloscaphoid joint painful to pressure? Manipulate the 
toes to determine their freedom of motion Freedom of movement of the 
first metatarsophalangeal joint is essential to comfort and its absence may 
be the chief factor in causing abduction 

Now if it IS quite evident that, in standing and walking, the foot is used 
111 the position of eversion and abduction, diagnosis of “weak foot or 
“pronated foot,” both being practically the same, may be made and tieatment 
instituted However, if there is evidence of ciiculatory trouble or heat or 
swelling or muscular spasm limiting any of the movements, then an exact 
diagnosis of the underlying cause of such a condition must be made before 
any other procedure If the forefoot is held in abduction by spasm of the 
peroneals, hot foot-baths and absolute rest for a few days should restore 
free passive movement, and if they do not, roentgenograms should be taken 
and a careful differential diagnosis made between spasmodic flat-foot and 

bone or joint disease 
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Treatment Witli all movements free and normal m range, with the foot 
m the standing position m eversion, as shown especially by the heel, and in 
abduction, as shoAvn by the forefoot being turned outward, tieatment is 
directed toward lestormg the foot to its normal position and keeping it there, 
at the same time forcing it to function normally This is accomplished by 
altering the shoes, strapping the feet and obtaining the cooperation of the 
patient The weakened muscles, especially the tibials, must be built up, the 
joint sense must be reeducated and normal function restored A wedge is 
placed on the anteromedial part of the heel, its purpose being to restore the 
normal inclination of the calcaneum It should be one-eighth to one-quarter 
inch at its thickest part, depending upon the degree of rotation of the cal- 
caneoastragaloid joint Usually, it is better to use a one-quarter inch wedge 
at first and reduce it as improvement progresses A sole wedge is applied, 
filling m the space between the first metatarsal and the supporting surface 
This may be flared medially, and the more it extends medially the more will 
it help to prevent eversion and abduction A good cobbler can give a flare 
of at least one-sixth inch This wedge does not tilt up the inner border of 
the foot as does a wedge along the medial part of the sole of a shoe It 
allows the sole to he flat on the ground in the same plane as the bottom 
of the heel after the heel wedge is applied The sole wedge must be of such 
a length as to prevent the metatarsal from being lowered at its proximal 
end From two to two and one-half inches is usually satisfactory The 
shanks must be flexible, so flexible as to offer no resistance to the adducting 
and inverting of the foot In these cases the muscles used in the movements 
of adduction and inversion are usually so weak that at first any resistance 
may be enough to prevent their action Most shoes have a strip of steel in 
the shanks This is removed and, if its removal does not make the shoe 
fully flexible, a V-shaped piece is cut out of the shank The shank cannot 
be too flexible 

The reason shoe manufacturers do not usually make the shanks flexible 
IS that most people still toe out, using only the ankle joint and the metatarso- 
phalangeal joints, and consequently the weight at the mid tarsal would soon 
distort and make ugly a shoe that was built with no stiffening in the shank 
It IS apparent, theiefore, that this line of treatment is not appropriate for 
the patient who will not carry it out Normal functioning of the foot de- 
mands freedom of use of all joints and, conversely, a foot used abnormall} 
needs artificial support Adhesive strapping is used to help to direct the 
weakened muscles and to reeducate the joint senses For the first few weeks 
It will be necessary to keep the strapping constantly applied and thereafter it 
will need to be applied mteimittently, to prevent the resumption of old habits 
With the shoes wedged and the strapping applied, the patient is instructed al- 
ways to use tlie foot with the toes pointing inward The foot functions 
properly with the toes pointing straight ahead, but it is better to instruct tlie 
patient to try to toe in 
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Specific exeicises are unnecessary if the patient indulges in any sports 
which keep him on his toes Dancing is splendid for weak feet Standing 
is hard on the structures of the feet as they are subjected to continuous 
woik and strain It can be explained to the patient that every physiological 
structure needs both work and rest — the heart being a good example — and 
that, in standing, exhaustion can be prevented by constantly changing the 
supporting muscles and ligaments, by raising the heels slightly, then resting 
on both heels and soles, then standing on the outer borders of the feet This, 
if repeated every few minutes, will be of great benefit 

There is one factor which is present m many cases of painful feet, 
which may be a cause of metatarsalgia and certainly is an obstacle to over- 
coming abduction, and that is a shortened heel cord If dorsal flexion is 
arrested at 90 degrees, the arrested movement thrusts the weight of the body 
against the forefoot, like a blow at each step If dorsal flexion is limited to 
93 degrees or more, it is impossible to walk without abducting the foot, un- 
less the heels are of such a height as to make dorsal flexion necessary to only 
95 degrees 

If the above treatment is persisted in, the gastrocnemius will, in 
many cases, be stretched by use in the corrected position, if not, other 
methods must be used to lengthen the calf muscles 

It should be kept m mind by all physicians that pronated feet may be a 
contributing factor m faulty posture, baclcache and muscular pains of the 
lower extremities 



THE COMPARATIVE VALUE OF CALCIUM GLUCO- 
NATE, MAGNESIUM SULFATE, AND ALPHA LO- 
BELINE HYDROCHLORIDE AS AGENTS FOR 
MEASUREMENT OF THE ARM TO TONGUE CIR- 
CULATION TIME IN 50 PATIENTS WITH AND 
50 PATIENTS WITHOUT HEART FAILURE 

By Hugh Hudson Hussey, M D , F A C P , Donat P Cyr, M D , 
and Sol Katz, M D , Washington, D C 

The arm to tongue ciiculation time is now recognized as a valuable 
means of determining the efficiency of cardiac function It is also useful m 
the study of other diseases in which die velocity of blood flow is altered 
Specifically, it measures the time required for the passage of a drug from 
the point of injection in one of the veins of the antecubital fossa through 
the systemic veins, the right side of the heart, the pulmonary system, the 
left side of the heart, and the systemic arteries to a point of perception, 
usually the tongue 

In conditions in which the velocity of blood flow is diminished, the arm 
to tongue circulation time is prolonged This occurs most commonly in con- 
gestive heart failure, so that in general the test has its greatest use in this 
condition Its clinical value here lies m the aid afforded in confirming 
the diagnosis of heart failure in questionable cases and in following the 
progress of any case On the other hand, the test is perhaps equally valuable 
m a negative way for excluding the diagnosis of heart failure in patients with 
dyspnea or other symptoms which suggest cardiac decompensation ^ It 
should be noted that in certain cases of heart failure the circulation time may 
not be prolonged Hypei thyroid heart disease ~ and beriberi heart disease ® 
are the best known etiologic varieties which illustrate this 

Other causes for prolongation of the arm to tongue circulation time in- 
clude conditions in which the venous return to the heart is obstructed, such 
as cardiac compression and local lesions of the superior vena cava or its 
tributaries Polycythemia rubra vera * and myxedema ® also cause gener- 
alized slowing of the velocity of blood flow 

The arm to tongue ciiculation time is deci eased in conditions in which 
the blood flows more rapidly This is true in hyperthyroidism,* severe an- 
emia,'* and fever In hyperthyroidism, the test has obtained some popularity 
as a simple means of confirming the diagnosis 

The drugs used for measurement of the arm to tongue circulation time 
include calcium salts and magnesium sulfate which produce a sensation of 
warmth in the patient’s throat and tongue, saccharine which causes a sweet 
taste, decholin which gives a bitter taste, sodium cyanide wdiich causes a 

* Received for publication January 12, 1942 
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gasp when the diug reaches the carotid sinus, and lobeline which also acts 
on the carotid sinus to produce a paroxysm of coughing Various re- 
ports indicate that all of these drugs give approximately the same 

lesults for measurement of the circulation time m normal persons The 
range most usually quoted for the normal arm to tongue circulation time is 
fiom 9 to 16 seconds Obviously in a strict sense, all of these agents cannot 
be said to measure the arm to tongue circulation time because not all of 
them have the tongue as their point of perception However, for practical 
purposes it has been assumed that the terms, arm to tongue, arm to throat, 
and arm to carotid sinus, may be used interchangeably In our opinion 
any one of these terms is preferable to the term, total circulation time, which 
lacks the anatomical definitiveness of the former In this paper, the term, 
arm to tongue circulation time, has been adopted 

A drug that is to be used in clinical practice for measurement of the 
arm to tongue circulation time should fulfill certain requirements It 
should be non-toxic in the dose employed and should be known to have no 
undesirable effect on the pathological condition being studied It should 
have a minimum of unpleasant side effects and should be eliminated rapidly 


enough so that it can be used repeatedly It should have an end point which 
is easily recognized, and the number of cases in which the drug fails should 
be minimal The drug should be readily available for general use and pref- 
erably should be inexpensive All of the drugs mentioned above in con- 
nection with measurement of the circulation time fulfill these requirements 
adequately enough to justify their employment However, saccharine and 
sodium cyanide are not readily available for general use except in large 


clinics or hospitals where they can be prepared inexpensively to order 

We have previously reported observations which demonstrate that 
measurements of the arm to lung circulation time by means of ether may be 
significantly different from those obtained with paraldehyde in patients with 
heart failure Kvale and Allen have compared sodium cyanide and a cal- 
cium-magnesium-sodium solution for measurement of the arm to tongue 
circulation time They found that in normal persons an inherent error of 
about three seconds exists in measurements obtained with sodium cyanide 
It has been our interest, therefore, to compare the results obtained in meas- 
urement of the arm to tongue circulation time by means of three readiy 
available agents, namely, calcium gluconate, magnesium sulfate, and lobeline 
The object of this study has been to determine whether or not these three 
drugs would give equal results when used in the same patient The dem- 
onstration has been attempted in 50 patients without apparent cause for a - 
teration of the velocity of blood flow and m 50 patients with heart failure 
Technic Measurement of the arm to tongue circulation time was ob- 
tained in each case after the patient had been resting m bed for at least one- 
half hour The patient was in supine position at the time of the test, vyi 
arm in wliich the injection was to be made abducted through an angle o 
m such pos.t.on that the ve.„s of the an.eeubi.al fossa were at 
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or below the level of the right auricle One of the veins was entered with 
a 20-gauge needle, 30 seconds were allowed to elapse after removal of the 
tourniquet in order to permit restoration of blood flow, and then See of 
20 per cent calcium gluconate* were injected as tapidly as possible The 
time from the beginning of the injection until the patient called “Now” at the 
moment of feeling a sense of warmth m the throat and tongue was measured 
by means of a stopwatch A period of several minutes was then allowed to 
pass, m order for the sensation produced by the calcium gluconate to dis- 
appear During this short period, the needle remained in the vein and a 
small amount of physiologic saline was injected slowly in order to prevent 
clotting within the lumen of the needle Following disappearance of the 
feeling of warmth produced by calcium, 5 c c of 10 per cent magnesium sul- 
fate were injected as rapidly as possible and the same procedure followed as 
for calcium Again, after passage of a sufficient interval for disappearance 
of the sensation of warmth produced by the magnesium solution, 5 mg of 
alpha lobehne hydrochloride * were injected through the same needle in the 
same manner The time that elapsed from the beginning of the injection 
until the patient began a short paroxysm of coughing was measured with a 
stopwatch In those instances in which 5 mg of alpha lobehne failed to 
provoke coughing after an interval of about two minutes, 7 5 mg of the 
drug were injected for a repetition of the attempt to measure the circulation 
time In all cases, a careful watch was kept for other possible manifestations 
of reaction to the alpha lobehne, such as grimacing, hyperpnea, and gasping 
The end point which was observed first was used for the circulation time 
measurement In those cases in which the circulation time measurement by 
means of alpha lobehne seemed unusually shorter than the measurements 
obtained with the other drugs, it was suspected that the arm to lung circula- 
tion time had been measured An attempt to confirm this suspicion was 
made in such cases by measuring the arm to lung circulation time with 
ether 

Clinical Results 

The results of measurement of the circulation time with calcium glu- 
conate, magnesium sulfate, and alpha lobehne m 50 patients who had no 
cause for a reduction of the velocity of blood flow are shown in table 1 
The results of similar measurements in 50 patients with heart failure are 
shown in table 2 

In the 50 patients who did not have heart failure, there was no instance 
in which all three of tlie drugs failed to produce an end-point There ivere 
11 cases in which 5 mg of alpha lobehne failed to give an end point In 
all but three of these, 7 5 mg of the drug were effective However, there 
were two additional cases in which alpha lobehne yielded a record of the arm 
to lung circulation time, as shown by comparison with measurements made by 

* Calcium gluconate as ampules of 20 per cent Neocalglucon and alpha lobehne h> - 
drochloride m ampules of 1 per cent solution were supplied by the Sandoz Company 
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Table I 

Cases without Heart Failure 


Arm to Tongue Circulation Time (Seconds) 


Case 

No 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 


Diagnosis 

NeocaJ- 

glucon 

Magnesium 

Sulfate 

Alpha Lobeline 

S mg 

7 5 mg 

Metrorrhagia 

13 8 

14 8 

No end pom 

t IS 0 

Prostatism 

ISO 

17 0 

No end pom 

t 13 0 

Hypertension 

10 2 

10 0 

No end pom 

t No end point 

Hypertension 

13 0 

14 2 

11 2 


Hypertension 

12 0 

15 0 

10 6 


Nephritis 

11 0 

11 6 

No end point 

No end point 

Carotid sinus syndrome 

12 8 

11 8 

94 


Normal control 

10 0 

10 0 

8 2 


Hypertension 

No end point 

14 0 

(G)15 0 

(G)1S 0 

Hypertension 

Alcoholism 

14 6 

12 0 

14 6 

11 0 

No end point 
10 6 

No end point 

Pulmonary tuberculosis 

14 0 

18 0 

174 


Hypertension 

10 8 

no 

10 8 


Prostatism 

14 8 

14 2 

(G)15 0 


Hypertension 

15 0 

15 0 

(G)14 0 


Hypertension 

No end point 

20 8 

No end point 

14 8 

Rheumatic heart disease 

15 6 

16 0 

15 0 


Parkinsonism 

15 2 

15 6 

(G)13 0 


Rheumatic heart disease 

15 0 

13 6 

12 2 


Cirrhosis 

14 0 

13 0 

12 8 


Cerebral thrombosis 

13 8 

15 0 

*6 0 


Hypertension 

17 2 

18 2 

(G)10 0 


Carcinoma of pancreas 

14 6 

14 8 

14 2 


Hypertension 

15 0 

15 4 

12 0 


Hypertension 

17 0 

>17 0 

15 0 


Gastric carcinoma 

15 0 

IS 8 

11 0 


Hypertension 

18 6 

18 0 

No end point 

14 8 

Hysteria 

14 0 

16 0 

12^4 ' 

' 

Mdni^re's syndrome 

10 2 

12 2 

*6 8 


Obesity 

15 0 

16 5 

No end point 

(G)13 0 " 

Chronic glomerulonephritis 

13 2 

13 2 

No end point 

(G)13 0 

Hypertension 

18 0 

18 0 

14 0 


Hypertension 

15 6 

16 6 

15 0 


Hypertension 

16 0 

16 8 

112 


Bronchopneumonia 

15 0 

15 0 

14 0 


Hypertension 

17 0 

162 

16 p 


Hypertension 

14 0 

17 0 

No end point 

ip'O 

Diabetes mellitus 

15 6 

16 2 

16 0 


Aortic aneurysm 

16 0 

14 0 

No end o/oinFT 

(H)17 0 

Pneumonia 

116 


-- ' '**^2 


Pneumonia 

12 0 

12 4 

10 0 


Alcoholism 

14 0 

14 2 

12 0 


Hypertension 

13 0 

14 4 

11 2 


Alcoholism 

11 0 

11 2 

10 0 


Alcoholism 

10 0 

10 0 

90 


Cerebral arteriosclerosis 

no 

11 6 

10 0 


Manic-psychosis 

10 0 

10 2 

10 0 


Alcoholism 

12 8 

13 0 

11 0 


General paresis 

12 0 

12 4 

11 4 


Alcoholism 

14 0 

14 0 

12 2 
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Table II 

Cases With Heart Failure 



Arm to Tongue Circulation Time (Seconds) 


Etiologic Type of Heart Disease 


1 Rheumatic 

2 Hypertensive 

3 Hypertensive 

4 Hypertensive 

5 Hypertensive 

6 Hyperthyroid 

7 Hypertensive 

8 Hypertensive myxedema 

9 Hypertensive 

10 Hypertensive 

11 Hypertensive 

12 Coroneiry artery sclerosis 

13 Hypertensive arteno- 

sclerotic 

14 Hypertensive 

15 Hypertensive 

16 Hypertensive 

17 Syphilitic 

18 Syphilitic 

19 Rheumatic 

20 Syphilitic 

21 Hypertensive 

22 Coronary artery sclerosis 

23 Hypertensive 

24 H 3 rpertensive 

25 Rheumatic 

26 Syphilitic 

27 Hypertensive arterio- 

sclerotic 

28 Hypertensive arterio- 

sclerotic 

29 Hypertensive 

30 Hypertensive 

31 Rheumatic 

32 Rheumatic 

33 Hypertensive 

34 Hypertensive 

35 Syphilitic 

36 Hypertensive arterio- 

sclerotic 

37 Syphilitic 

38 Coronary artery sclerosis 

39 Rheumatic 

40 Hypertensive 

41 Hypertensive 

42 Hypertensive arteno- 

sderotic 

43 Hypertensive 

44 Hypertensive 

45 Coronary artery sclerosis 

46 Rheumatic 

47 Hypertensive 

48 Coronary artery sclerosis 

49 Rheumatic 

50 Hypertensive 


Neocal- 

Magnesium 

Alpha Lobelme 

glucon 

Sulfate 

5 mg 

7 5 mg 

37 5 

410 

32 5 


19 2 

19 0 

23 0 


19 2 

20 4 

18 0 


No end point 

710 

No end point 

No end pomt 

60 8 

58 0 

No end point 

No end pomt 

26 0 

23 0 

18 0 


No end point 

19 0 

No end point 

ISO 

41 0 

42 0 

No end point 

40 5 

18 0 

18 0 

ISO 


45 0 

41 0 

No end point 

*26 0 

23 8 

24 8 

23 2 


25 2 

No end point 

33 4 


28 0 

24 0 

No end point 

210 

35 0 

47 0 

No end point 

40 8 

49 2 

61 8 

No end point 

(H)75 0 

27 2 

25 0 

*15 8 


20 6 

25 6 

20 6 


70 0 

69 6 

No end pomt 

75 4 

19 0 

17 0 

No end point 

15 6 

24 0 

25 0 

19 2 


No end point 

No end point 

No end point 

49 0 

21 6 

20 0 

No end point 

(G)23 0 

30 0 

24 0 

20 0 


33 2 ^ 

34 8 

No end pomt 

*24 2 

No end point 

No end point 

No end point 

No end point 

55 0 

No end point 

No end pomt 

(H)50 0 

No end pomt 

No end point 

No end pomt 

No end pomt 

23 0 

23 0 

No end point 

(H)24 0 

47 6 

45 6 

No end pomt 

47 0 

57 0 

49 4 

No end point 

46 0 

24 2 

19 0 

18 2 


No end point 

No end point 

No end pomt 

28 0 

24 0 

23 0 

18 2 


No end point 

No end point 

33 0 


26 2 

35 0 

25 4 


23 0 

210 

No end point 

No end point 

17 0 

18 0 

*10 0 


26 0 

27 6 

19 6 


No end pomt 

No end point 

28 0 


27 0 

35 0 

No end pomt 

2b 8 

26 8 

24 0 

No end point 

22 0 

30 2 

25 6 

*17 0 


55 0 

50 6 

No end point 

No end point'' 

20 0 

16 8 

No end point 

(G)1S () 

20 0 

18 8 

19 6 


No end point 

No end point 

No end pomt 

No end point 

30 0 

32 0 

28 0 


50 0 

54 0 

No end pomt 

45 0 

20 0 

210 

18 0 


19 4 

20 6 

19 0 
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means of ether Therefore, theie were five cases (10 per cent) m which 
alpha lobeline failed to piovide a record of the arm to tongue circulation time. 
Calcium gluconate failed to provoke any sensation m two cases (4 per cent) 
Magnesium sulfate was eflfective in all cases 

Measuiements of the arm to tongue circulation time by means of alpha 
lobeline ranged fiom 8 2 seconds to 17 4 seconds (average, 12 6 seconds) in 
the 45 cases in which the drug gave an end point There weie 41 cases in 
which measurements obtained by means of alpha lobeline were shorter than 
those obtained with magnesium sulfate In 13 of these cases the difference be- 
tween the measuiements was three seconds or more The differences ranged 
from 0 2 second to 8 2 seconds, with an average difference of 2 2 seconds 
There were 35 cases m which alpha lobeline gave a shorter measurement of 
the circulation time than calcium gluconate In seven of these cases the 
difference was three seconds or more The differences ranged from 0 2 
second to 7 2 seconds (average, two seconds) 

Measurements of the circulation time with calcium gluconate in the 48 
cases in which the drug was used successfully ranged from 10 seconds to 
18 6 seconds (average 13 8 seconds) There were five cases in which cal- 
cium gluconate gave a shorter measurement than alpha lobeline, but in only 
one case was the difference three seconds or more The differences were 
from 0 2 second to 3 4 seconds (average 1 2 seconds) There were 29 
cases in which calcium gluconate gave a shorter measurement than magnes- 
ium sulfate, but in only three cases was the difference three or more seconds 
The differences ranged from 0 2 second to 4 seconds (average, 1 1 seconds) 
Measurements of the arm to tongue circulation time with magnesium sul- 
fate in the 50 cases ranged from 10 seconds to 20 8 seconds, with an aver- 
age of 14 4 seconds There were 10 cases m which magnesium sulfate gave 
shorter measurements than calcium gluconate In none of these was the dif- 
ference as great as 3 seconds The differences were from 0 2 to 2 0 
seconds (average, 0 9 second) There were two cases in which magnesium 
sulfate gave shorter measurements than alpha lobeline The differences 
were 0 2 second and 0 8 second 

There were no alarming or unpleasant side effects from any of the drugs 
used in the 50 patients without heart failuie The cough which resulted 
from administration of alpha lobeline was short and mild The sensation of 
warmth produced by calcium gluconate and magnesium sulfate passed away 
very quickly and was not disturbing 

In the SO patients who had clinical evidence of heart failure, theie were 
three cases (6 per cent) in which all three of the drugs failed to produce an 
end point In the remaining 47 cases, the arm to tongue circulation time 
was found to be prolonged beyond the limits ordinarily accepted as normal 
There were nine cases (18 per cent) m which calcium gluconate failed 
There were also nine cases (18 per cent) in which magnesium sulfate failed 
There were 27 cases m which 5 mg of alpha lobeline failed to give an end 
point but in only seven of these were 7 5 mg of the drug ineffective Plow- 
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ever, in five additional cases alpha lobehne gave a measuiement of the arm to 
lung circulation time, so that there was a total of 12 cases (24 per cent) in 
which the drug failed as an agent for determination of the arm to tongue 
circulation time 

Theie were 26 cases of heart failure in which alpha lobehne gave shoitei 
measurements of the arm to tongue circulation time than magnesium sulfate 
In 17 of these cases the difference was thiee seconds or moie The diffei- 
ences ranged fiom 0 8 to 10 6 seconds (average. 4 6 seconds) There \\eie 
26 cases also in which alpha lobehne gave shorter measurements than calcium 
gluconate In 16 of these cases the difference was three seconds or more, 
and the diffeiences ranged from 0 4 to 11 seconds (average, 4 3 seconds) 
There were 26 cases m which magnesium sulfate yielded shorter nieasuie- 
ments than calcium gluconate Nine of these showed differences of three 


Table III 

Normal Circulation Time, Measured with Calcium Gluconate, 
Magnesium Sulfate, and Alpha Lobeline 


1 Observers 

Method 

Range 

(Seconds) 

■V\ erage 
(Seconds^ 

Goldberg ® 

Calcium gluconate 

10-16 

12 5 

Baer and Slipakoff “ 

Calcium gluconate 

9-16 

12 7 

Hussey, Cyr, and Katz 

Calcium gluconate 

10-18 6 

13 8 

Bernstein and Simians ^ 

Magnesium sulfate 

7-17 8 

12 9 

Hussey, Cyr, and Katz 

Magnesium sulfate 

10-20 8 

144 

Berliner ** 

Alpha lobehne 

5-18 0 

93 

Hussey, Cyr, and Katz 

Alpha lobehne 

8 2-17 4 

12 6 


or more seconds The differences varied from 0 2 to 7 6 seconds (average, 
three seconds) In seven cases magnesium sulfate gave shorter measure- 
ments than alpha lobehne, and in four of these cases the difference was tin ee 
seconds or more The differences langed from 1 to 13 2 seconds (average, 
4 2 seconds) There were 17 cases m which calcium gluconate gave shorter 
measurements than magnesium sulfate, and in seven of these the diffeience 
was three seconds or more Differences varied from 1 to 12 6 seconds 
(aveiage, 3 9 seconds) In seven cases calcium gluconate gave shoitei 
measuiements than alpha lobehne, and in five of tliese the difference ivas 
three seconds or more The range for the differences was from 1 to 25 8 
seconds (average, 7 5 seconds) 

As m the cases without heart failure, there were no disagreeable or 
dangerous side effects from the use of any of these drugs m patients with 
heart failure As a matter of fact, some of the patients firmly believed 
that the administration of the drugs made them more comfoi table 

Discussion 

From the studies reported here, it seems safe to conclude that the three 
diugs employed have an approximately equal usefulne&s in measurement 
of the arm to tongue circulation time In the 50 patients who had no ap- 
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parent cause for a i eduction in the velocity of blood flow, the langes foi the 
arm to tongue circulation time correspond closely with reports of other 
authois (table 3) The lange for alpha lobehne is somewhat lower and the 
aveiage arm to tongue cii dilation time is somewhat shorter than similar 
figures for magnesium sulfate and calcium gluconate Furthermore, the 
circulation time measurements in the majority of the patients with heart fail- 
ure were shorter with alpha lobehne than with either of the othei two diugs 
On the other hand, calcium gluconate and magnesium sulfate gave almost 
equal results in the two groups of cases Therefoie. when alpha lobehne is 
employed in clinical practice, it is necessary to remember that the results of 
measurement of the circulation time cannot be interpreted stiictly in the 
light of previous experience with other agents, such as calcium, magnesium, 
and probably other compounds 

When any drug is used for the purpose of measuring the aim to tongue 
circulation time, failure of the drug to produce an end point is most com- 
monly due to the fact that an adequate concentration does not reach the 
anatomical area of reaction or perception at any one time This kind of 
failure may be due to the presence of a shunt which diverts the drug fiom 
the area of reaction, or to a lessening of the velocity of blood flow to such 
degree that the drug is too thoroughly diluted with the blood by the time it 


reaches the point of reaction, or to errors in the technic of injection, such as 
slowness of injection and failure of intravenous injection, or to the use of 
an msufiicient dose With regard to the matter of dosage of any of the 
agents used m measurement of the circulation time, certain standard doses 
have been recommended, more or less empirically In some instances, dos- 
age IS limited because of toxicity, but the toxic limits for all drugs that have 
been used have not been determined as scientifically as might be desired 
Ideally, the standard dose for each drug will be that amount which can be 
used safely and which will give a minimum of failures Some such standai d 


dose IS necessary if measurement of the circulation time is to have value as 
an aid to clinical diagnosis for those who have not had wide experience in the 
use of the test As experience is gained, it becomes possible to obtain ac- 
curate measurements while varying the dose of the drug employed according 
to the type of case For example, measurement of the cii dilation time m a 
normal person by means of 20 per cent calcium gluconate will be the same 
with 2 or 3 c c of the drug as with 5 c c However, in a patient who has 
any cause for slowing of the circulation time, discrepancies will result from 
such variation m the dose of the drug As a general rule, the use of larger 
amounts of any of these drugs will result m slightly lower figures for the 
circulation time Further, when a specific amount of a drug is employed m 
a t^iven patient, this same amount should be used later if the test is to be le- 
netted Otherwise, there will be no reliable basis for comparison of lesults 
Other causes for failure of a drug used for measurement of the circulation 
nrliirlp insensitivity of the patient to the drug and failure or inability 
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peicentage of failure was highest with alpha lobehne (17 per cent), next 
highest with calcium gluconate (11 pei cent), and lowest with magnesium 
sulfate (9 per cent) Thirty of the 37 failures occurred in the patients with 
heart failure In cases m which one drug fails to provide an end point for 
measurement of the circulation time, it is desirable to employ another drug 
Thus, in only three of the 100 patients in our series did all three of the drugs 
fail This kind of occurrence probably will be limited to cases in which there 
IS extreme slowing of the circulation 

Alpha lobehne has one important advantage over the other two drugs 
used in oui study This is the fact that it gives an objective end point It 
has, therefore, a unique field of usefulness in uncooperative patients and in 
patients who are unconscious or stuporous Its value is enhanced by the 
knowledge that a grimace is sometimes tlie only indication of its end point 
In our expel lence, hyperpnea is not reliable as an end point This phe- 
nomenon can be observed in practically all of the cases in which the drug is 
used, but many seconds after the appearance of a grimace or cough Hence, 
in cases in which hyperpnea is the only reaction to administration of the 
drug, it IS safe to assume that the drug reached the carotid sinus long before 
the reaction appears This assumption is supported in such cases by the 
marked discrepancy between measurement of the circulation time by means 
of alpha lobehne and that obtained with calcium gluconate or magnesium 
sulfate Apparently the only objections to the use of alpha lobehne for 
determination of the arm to tongue circulation time are that it often fails in 
a dose of 7 5 mg , and it occasionally provides a measurement of the arm to 
lung circulation time The first objection probably can be solved in part by 
the use of larger doses Probably 7 5 mg are always safe as an initial dose 
for adults of average size, and doses up to 12 mg have been used The 
second objection is apparently insurmountable and may cause considerable 
confusion in interpretation of results unless they are verified routinely by 
means of another drug We have seen no unpleasant effects from the ad- 
ministration of alpha lobehne Hemoptysis has been mentioned as the only 
definite contraindication to the drug “ However, two patients in our series 
who were having hemoptysis were not adversely affected by alpha lobehne, 
nor were any of the patients with acute or chronic inflammatory conditions 
m the lungs We have not found any necessity for a delay between injec- 
tions when the use of the drug is repeated in the same patient 

From a study of the statistics in tables 1 and 2, it seems safe to say 
that calcium gluconate and magnesium sulfate give results which are equally 
satisfactory for measurement of the arm to tongue circulation time Neither 
has an unpleasant effect, and apparently neither is dangerous m the doses 
recommended However, a theoretical objection has been raised to the use 
of calcium m patients receiving digitalis This objection is based on the 
knowledge that calcium and digitalis have an additive effect on the heart 
Nevertheless, the dose of calcium gluconate recommended for measurement 
of the circulation time seems to be entirely without danger 
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Summary and Conclusions 

1 The results of measurement of the arm to tongue circulation time with 
alpha lobehne, calcium gluconate, and magnesium sulfate have been com- 
pared m 50 patients without cause for slowing of the circulation and in 
50 patients with heart failure 

2 Alpha lobehne gave somewhat shorter measurements than calcium 
gluconate and magnesium sulfate m both groups of cases, but failed to pro- 
vide an end point more often than either of the other drugs Furthermoie, 
the fact that it sometimes measured the arm to lung circulation time seems to 
detract from its value for routine use Its chief advantage consists m the 
objectivity of its end point 

3 Calcium gluconate and magnesium sulfate gave approximately equal 
lesults They seem to be equally valuable for routine use in measuiement 
of the arm to tongue circulation time, and perhaps are more valuable in this 
respect than alpha lobehne 
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CALCINOSIS TREATED BY PARATHYROIDECTOMY ' 

By Elmer C Bartels, M D , F A C P , and Richard B Cattell, M D , 

Boston, Massachusetts 

Subcutaneous calcinosis, a disease tending to serious bodily disability, 
presents a most difficult therapeutic problem It is usually the sequel to der- 
matomyositis or some inflammatory disease in the skin or subcutaneous tissue, 
and produces difficulty by interfering with proper skeletal function by restricting 
the movements of muscles and tendons The circulation of the skin and sur- 
rounding tissues may be disturbed and, at times, ulceration and infection may 
take place in the region of the calaum deposits 

Since the calcium deposits are usually considered to be fixed and the destruc- 
tion of muscles and tendons irreparable, any type of treatment seems almost 
doomed to failure Acid salts, sudi as ammomum chloride, have been used in an 
attempt to draw calcium from its deposits into the blood stream where it can be 
excreted normally This method seems rational, but the results are usually 
disappointing The production of ketosis, another method of attacking calcium 
stores, was reported to be successful in a case by Kennedy 

Ramsdell reported striking results in a young girl with calcinosis, following 
the production of tetany induced by unilateral parathyroidectomy This plan 
of treatment likewise has as its motive the mobilization of calcium It was 
utilized in the case herein reported 

Case Report 

A boy of 14 was first seen at the Lahey Clinic in October 1938, because of 
tenderness and swelling of the right wrist, which had been present for five days A 
long illness had antedated the development of the recent acute condition At the age 
of eight, following an injury to his face while riding on a sled, he noted weakness 
and stiffness in the extremities and discoloration of the skin A diagnosis of der- 
matomyositis was made at that time, and physiotherapy was advised Although the 
boy was able to be up and around, Ins muscular activity became greatly reduced so 
that he could not kned or completely extend his arms As time went on, white hard 
material was deposited in the skin and subcutaneous tissue over tlie arms, legs and 
trunk The skin over tliese deposits occasionally broke, and thick, chalky material 
drained It was in the region of one of these deposits that the tenderness and 
swelling developed which brought the boy to the clinic 

Physical examination showed that the patient was fairly well developed, but 
moderatdy undernourished (figure 1) He weighed 98 pounds The pulse and 
blood pressure were within normal limits The skin of the face was mottled, tliere 
being linear regions of thickening and atrophy, with some capillary dilatation Ihe 
skin over tlie arms, legs and trunk was slightly erydiematous and thickened, with fine 
scaling Numerous white superficial nodules, measuring from 2 mm to 1 cm in 
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diametei, weie piesent over the arms and legs, and somewhat larger nodules were 
found ovei both elbows The right wrist was red, swollen and intensely tendei The 
muscles of the forearms and legs were firm and markedly atrophied The forearms 
could not be extended beyond a 60 degree angle, nor could the lower leg be flexed on 
the thigh, the patient thus being unable to kneel The fingertips and ends of tlie toes 
contained superficial plaques similar to those on the foieaim Capillary dilatation was 
piesent in the region of the cuticle of the fingernails and toenails 

Examination of the blood revealed the hemoglobin to be 96 per cent, erythrocytes 
numbered 5,150,000 and leukocytes, 10,300 Urinalysis and the Hinton test gave nega- 
tive results The serum calcium, phosphoius and phosphate deteiminations weie 
all within normal limits 



Oct 1938 Aug 1941 

Fig 1 Improvement in general physical condition may be noted Arms can be flexed to a 
greater degree than when the patient first came to the clinic 


Roentgenograms of the chest, extremities and abdomen demonstrated multiple, 
scattered, irregular areas of calcification in the subcutaneous tissue (figure 2) The 
calcium content of the bone appeared normal 

A specimen of skin and subcutaneous tissue was removed from the region ot tne 
right scapula for microscopic study Localized fibrosis with chionic inflammation 
and calcification was found 

A diagnosis was made of calcinosis secondary to dermatomyositis, acrodermatit 
chronica atrophicans and cellulitis of the right wrist, resulting from *"^tion in a 
nlcmm deposit The infection in the legion of the wrist subsided promptly following 
treatment with continuous warm packs Treatment aimed at the general di^ase 
was then considered Because of the benefit from a ketogenic diet, reported Ken- 
A natient was placed on this diet and, in addition, was given 45 giains of 

ammonium^ chloride and % gram of Armour’s desiccated thyroid each day Lanolin 

was used ^yas followed for eight months on this plan of tjeatnieiit 

T v?rotnplv difficult to keep him in ketosis as he did not cooperate well in con 

It was ^ y ammonium chloride only periodically During this time two 

m”fections?one on die left foot and one on the elbow, developed, causing considerable 
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Oct 193S Aug 1941 


Fig 2 Note absorption of large calcium plaque on anterior aspect of the forearm 

pain In both instances a large amount of chalky substance drained troin die intected 
areas before healing took place The patient gained seven pounds, but no change 
took place in die skin or function of the extremities . 

Because of die lack of discernible improvement on diis regimen, it was aeLiueu 
to eniploj other therapy It was at this time that Ramsdell rtported his success m 
a similar case following unilateral parathyroidectomy, and operation was ad\ised or 

this patient , 

Operation was performed August 14, 1939, under cyclopropane ether ants le 
with carbon dioxide absorption teclimc Through the usual collar incision, le pre 



CALCIUM AND PHOSPHORUS /N MG 


862 


ELMER C BARTELS AND RICHARD B CATTELL 


thyioid muscles were divided on the right side, exposing the light lobe of tlie tliyioid 
After division of the middle thyroid vein, the inferior paratliyroid was demonstrated 
and totally removed Frozen section demonstrated it to be paiathyroid tissue Fol- 
lowing this, the supeiioi pole of the right lobe was mobilized and several bodies sug- 
gestive of paratliyroid glands were removed None showed parathyroid tissue In 
Older to complete the dissection, the upper tliird of the right lobe of the thyroid was 
removed Both superior and inferior tliyroid arteries were ligated The left lobe of 
the thyroid was not disturbed 

The patient’s postoperative couise was satis factoiy Although a positive 

Chvostek sign was elicited after the operation, no subjective symptoms of tetany de- 


BLOOD CALCIUM AND PHOSPHORUS LEVELS 
FOLLOWING PARATHYROIDECTOMY 



Fig 3 


veloped He was discharged from the hospital five days after operation Ihe sub- 
seauent level of the serum calcium and phosphorus is shown in fipire 3 There was a 
steady gam in weight after the operation so that at the end of eight weeks he had 
gained seven pounds Soon after the operation, noticeable loosening of the e\- 

trenimMtook pi have gj^psed since the operation The patient’s general health 

has markedly improved, he has gained 15 pounds in weight (figure 1) All ulcerated 
u o the texture of the skin has unproved, and many of the calcium de- 
areas av , ’ j jjjg function of the arms has improved, and the patient can 

Th?Uk. have .ncveesed ,n s.ze and etrengU, A roen,- 
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genogram (figure 2) shows almost complete absorption ot one large calcium deposit on 
tile anterior surface of the forearm A few deposits are still visible on the posterior 
aspect 


Summary and Conclusions 

A boj' of 14 was obsen^ed who had calcinosis of the subcutaneous tissue and 
muscles, associated with acrodermatitis chronica atrophicans secondary to der- 
matomyositis When the patient ^\as first seen there was marked restriction of 
the motion of the extremities and infection m the region of the calcium deposits 
Treatment witli a ketogemc diet, ammonium chloride and desiccated thyroid for 
one year produced no apparent improvement At the end of this tune, unilateral 
parathyroidectomy was performed, producing chronic tetany No subjective 
symptoms of tetany developed, although a positive Chvostek sign was elicited 
The serum phosphorus level became elevated and remained so for a period of 
eight months, the value for the serum calcium remained normal During the 
two years since operation marked improvement has occurred, and roentgeno- 
grams demonstrate absorption of some of the calcium deposits All the skin 
infections have healed, and the texture of the skin has improved 

The response of the serum calcium and phosphorus m this patient following 
parathyroidectomy suggests that the parathyroid glands are primarily involved 
with phosphorus excretion, and therefore account for the increase in the serum 
phosphorus level The failure of the serum calcium level to fall may be ex- 
plained on the basis that the mobilization of calcium from the calaum deposits m 
the subcutaneous tissue leplaces that lost through urinary excretion As the 
blood elements have returned to normal, no further clinical improvement is now 
anticipated 
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MULTIPLE MYELOMA'" 


By Abel Levitt, M D , F A C P , and Dexter S Levy, BA, M D , 

Buffalo, N y 


Multiple myeloma is considered a malignant tumor exhibiting multiple foci 
throughout the red bone marrow in the body One of the first cases of this dis- 
ease reported m 1845 by William IMcIntyre received very little attention from 
the medical profession Not until 18^ was it definitely recognized after 
presentation by Kuhne and it was further described in 1889 by Kahler The 
etiology of the disease is as >et unknown The majority of cases occur in the 
male betw een the fourth and sixth decades In the cases reported, the principal 
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symptoms have been pam, tumor, deformity, and fracture, and there may be 
systemic changes affecting the respiratory and caidiorenal systems and at times 
the gastrointestinal tract and blood stieam 

The pam is fiequently intermittent and is generally referred to the bade and 
to the extremities It is aggravated by movement and increases m intensity as 
the disease pi ogresses Periods of remission are not uncommon 

The presence of small tumors distributed over the ribs, sternum, clavicles, 
spine and extremities are important diagnostic criteria when present They may 



Fig 1 {Above) The rounded head of the femur with collapse of the entire upper end 
of the femur {Below) Tibia This section reveals the diffuse character of the hemorrhage 
into the tumor and its distention, with thinning of the cortical layer of the shaft 


result in pathological fractures Neuiological manifestations, if present, are the 
result of compression of the cord by these tumors and may result in paralysis, and 
in bladder and rectal incontinence which in turn may lead to decubitus ulcers 
Kidney changes are not characteristic, but albuminuria is frequently present and 
the albumin-globulin ratio may be reversed The blood picture is not charac- 
teristic except for a marked anemia Roentgenologic study of the bones forms 
the most important diagnostic procedure, although the final diagnosis must 
be made by microscopic study 


Case Report 


'TViic renort is of a white male, 25 years of age, who was admitted to tlie hospital 
M mher 13 1936 He gave a history of having been apparently well until September 
fpTett which time hffir? noticed the development of a dull, ache-like discomfort in 
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botli tliighs which felt deep as though it were in the bones, and whicli were present 
more often when he was tired Believing this discomfort to be merely tlie result of 
over-exertion, he did notliing about it until August 1937 at which time he went to a 
clnropractor for therapy, and two months of chiropractic treatment consisting of mas- 
sage and light did not help to any great extent From September 1937 until July 
1938 he had no treatment at all, but in July 1938 he again began to have severe steady 
aches which developed in both hip regions and in the lumbosacral spine, and again he 
sought medical advice Physiotherapeutic measures were tried until October at whicli 
time the pain became more severe and he was unable to continue his work as a steel 
catcher The pain was aggravated by bending over or lifting heavy objects, and on 
occasions tlie pain was so severe that he fainted At this same time the patient noted a 
cliange in tlie charactei of the pain Whereas previously it had been dull, aching in 
cliaracter, deeply situated, now it became shaip, stabbing, and at times lancinating in 
diaracter, aggravated by any movement of tlie lower spine or hips It was not con- 
tinuous, however, and when tlie patient lay pei fectly quiet he was fairly comfortable 
In October 1938 he found it necessaiy to use a cane when walking and even then 
experienced such severe pain in the lower spine, thighs and hips tliat absolute bed rest 
was advised and he was referred to the Medical Service foi furthei care 

The patient had had no definite complaints referable to any of the systems of the 
body other than those already mentioned m reference to his locomotor activity He 
had never used alcohol and had been free of venereal disease He had had the usual 
childliood diseases He had had a fracture of the right humerus at 11 years of age, 
and a fracture of tlie right ankle at 17 years of age 

The family history was negative for any chronic disease, and his father, mother 
and 10 siblings were alive and well He was married, but had no children 

Upon admission to the ward the patient appeared to be a well developed, poorly 
nourished white male of 25 years, not in acute pain while lying in bed, but expressing 
a great deal of pain on any attempt at motion for examination Essential physical 
findings were as follows Head There was no evidence of enlargement, depressions oi 
previous injury Eyes The pupils were round, equal, regular, reacted to light and 
on accommodation The conjunctivae appealed pale Fundi were negative Ears 
Both drums were clear with a normal light reflex Nose The septum deviated slightly 
to the right There were no mucous membrane changes Mouth The lips were pale , 
the tongue protruded in the midline, the mucous membranes were clear The neck 
was flaccid, the cervical glands were not palpable The trachea was in the midline 
The chest was equal and symmetrical, fremitus and resonance were not impaired 
The breath sounds were vesicular in quality and came thiough well in all portions of 
the lungs The heart The apex was in tlie fiftli interspace, 8 5 cm from the mid- 
sternal line The base was not enlarged to percussion The heart sounds were 
regular and of good tone, there were no muimuis The radial vessels were moderatelj 
sclerotic Blood pressure was 160 mm Hg systolic and 100 mm diastolic The 
abdomen was soft and not tender The liver and spleen were not enlarged There 
was no spasm, and no masses weie palpable The genitalia were those of a normal 
male The spine was held rigid There ^vas kjphosis of the lumbar region but no 
evidences of tumor masses There were no tender spots elicited on palpation of the 
spine Extremities showed no edema 

On admission to the ward the red blood count was 2,290,000 with 56 per cent 
hemoglobin The leukocyte count was 9,400, with 49 per cent lymphocytes, 2 per 
cent monocytes, the remainder in the polymorphonuclear series The red cells 
show'ed model ate variation in size and shape Three nucleated red cells were noted, 
diffuse basophilia w'as piesent Color index was 0 9 Subsequent counts showed 
mucli variation, between 2,300,000 and 3,200,000 red cells and 4,000 to 9,000 leuko- 
cytes The differential count varied, but in most instances w’as nonnal with an 
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occasional relative lymphocytosis The red cell count was typical of a progres- 
sive chronic disease and although at first it showed definite improvement on iron 
and liver therapy, it soon began to show a gradual decrease in spite of the therapy 
offered Approximately one year following his admission his count had dropped to 
1,660,000 with 38 per cent hemoglobin and there was a leukopenia of 2,350 with 36 
per cent lymphocytes, and 64 per cent polymorphonuclears 

Subsequently only slight and transient improvement was obtained by repeated 
transfusions, and on i^Iarch 16, 1940, tlie red cell count had fallen to 900,000, with 23 
per cent, or 3 4 grams of hemoglobin 

Urinalysis done approximately weekly during the patient’s stay in the hospital 
revealed occasionally a trace of albumin or sugar, but as a general rule was negative 
Specific gravity varied from 1 010 to 1 015 witli an adequate urinary output The 
sediment on most occasions was normal Tests for Bence-Jones protein on 15 occa- 
sions were uniformly negative 

Blood chemistry revealed tlie following data The blood urea was 12 mg per 
100 c c on admission, rose to 18 mg m February 1939, and remained at approximately 
this figure except for a terminal elevation to 22 mg per 100 cc The blood sugar 
varied between 82 and 96 mg Kidney function tests showed a moderately low spe- 
cific gravity with satisfactory' urinaiy output as evidenced by the Mosenthal test, 
whereas phenolsulfonphtlialem tests showed kidney impairment with excretion be- 
tween 45 per cent and 55 per cent of the dye m two hours On November 20, ap- 
proximately one week following his admission, the blood calcium level was 13 mg, 
the inorganic phosphorus 4 3 mg , total proteins were 6 55, albumin 2 82, globulin 3 73, 
and albumin-globulin ratio 0 72 Phosphatase at this time was 3 2 Bodansky units and 
ionized calcium, 62 mg The total protein a month after his admission was es- 
sentially the same with an albumin-globulm ratio of 76 In November of 1939 tlie 
blood calcium was 13 17 mg , tlie inorganic phosphorus 5 2 mg , approximately three 
months later the blood calcium was 12 51 rag , tlie inorganic phosphorus 4 9 mg In 
April 1939 die blood calcium was 13 mg , and phosphorus was 4 8 mg Sedimentation 
rate done on four occasions showed an approximate average of 14 mm Blood choles- 
terol was 174 mg , and blood chlorides 630 mg 

On November 19, 1939 a roentgenogram of the chest showed the lung fields to be 
deal The heart and aorta were within normal limits, the diaphragms normal in 
position and contour The spine, particularly the lumbar, all pelvic bones, both femurs 
and humeri, all ribs, scapulae and the skull showed numerous punched out, sharply 
delineated areas of decreased density, typical of multiple myeloma Because of this, 
a rib biopsy was done on December 6, 1938, the material consisting of a fragment of 
rib 4 cm in length which, when split dirough, showed a dear, gdatinous-like material 
m a sharply punched out area When sectioned these areas showed a profuse pro- 
liferation of cells with occasional mitotic figures, tliat were larger than the small 
lymphocyte, more nearly approximating a large lymphocyte Some of tliese cdls 
showed reticulation of tlieir nuclei, some showed cytoplasmic processes which made 
a ddicate reticulum in whidi these cells were found There were also small dusters 
scattered in and among the cdls that were definitely small lymphocytes None of the 
normal bone marrow dements could be made out Occasionally there was a large cell 
resembling a megakaryocyte The diagnosis was multiple mydoma 

Roentgen-ray examination repeated in January 1939 revealed a definite pro- 
gression of tlie mydomatous lesions in tlie skull, lumbar spine, pdvic bones and along 
the shafts of the femur The forearms, legs, hands and feet showed no evidence of 
lesions Roentgenogram of the chest, repeated because of chest complaints, revealed 
the lung fields clear with no evidence of lung metastasis In March 1939 again 
roentgenograms showed marked progression of the mjdomatous lesions in the pelvic 
bones, upper thirds of the femurs, lumbar spine, some in die ribs, skull and humeri 
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I Ufirr. hiiltres A. oiiL on each sjcle, outlined 

Fig 3 The pelvic picture reveals Uvo been incised to reveal the 

mesially by the bifurcated aorta, 5 ^ s^utic nerves as well as 

SlVSipressod b? .h= butems The osseous strueturc e™s 

reduced to sand-like remains 
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The course of tlie case during liis stay in the hospital from the time of admission 
until March 23, 1940 was that of a chronic progressive fatal disease Because of the 
severe pain the patient was placed on a haid board mattress but found little relief and 
was kept as comfortable as possible with narcotics Therapy for the anemia has 
already been mentioned and other therapy was purely symptomatic 

In February 1939 he began to exhibit frequency, urgency and incontinence of 
urine, follow ing wdiich a diagnosis w'as made of neurogenic dysfunction of the bladder 
Antispasmodics w'ere given w'lth some relief 

Dermatologically two complications developed in the course of the disease In 
March 1937 herpes zoster was noted, which improved satisfactorily on salicylate 
treatment and calamine lotion Two years later there was noted on each shoulder 



Fig 4 The cell type is not clearly the plasma cell, the pyknotic nucleus appears only 
at tunes, tlien only suggestively, the cytoplasm generally is basophilic, clear or fragmented 
The mononuclear cell w'lth dehnite nuclear membrane, narrow rim of cytoplasm is the nior® 
common type Mitotic figures are few Diffuse hemorrhage with fibrin dominates the 
picture, many nucleated reds are present The breakdown of the osseous trabecula is com- 
plete and extends into tlie cortical layers which are reduced to a thin shell The latter have 
been perforated by periosteal invasion that presents either as diffuse masses or extuiswe in- 
filtrates, e.g the ribs which are 2% tunes the normal diameter Or the thin cortical laj ers are 
tremendously distended with hemorrhage and tumor as in the ilia 
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mated to be 18 to 20 predilection for the cancellous structures Even now 

punched out areas with their eviaewp^ mvolved fields {Below) The marked progression 
confluence is m evidence A . ® ^ted by comparison witli the cut above Pathological 
of the disease is strikingly demonstrat y Notwitlistanding the great increase 

factures^o^th e pelvis i easily seen and helps to differentiate from 

carcinomatosis 
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Fig 6 Owing to the numerous scattered lesions of myeloma the bodies of the first, 
third, fourtli and fifth lumbar \ertebrae are compressed There is also narrowing of tlie 
mtervertebral spaces, particularly between the third and fourth vertebrae 

posteriorly a palm-sized plaque of infiltration of the cutis, which was confined to tlie 
dermis and w'as moderately tender on pressure and diagnosed as calcinosis cutis 

In October 1939, approximately a year following his admission, he began to 
show edema of his left leg, whicli gradually extended upward to involve tlie penis and 
scrotum This seemed to subside somewhat but he never definitely recovered 

In ^larch 1940 his condition became more serious He began to complain of 
dyspnea , his respirations were rapid , and his lungs showed bilateral basilar congestion 
His heart sounds were poor, tlie pulse was rapid with a rate of 120 per minute, but no 
definite biuits w'ere heard He complained of generalized pain throughout his body 



872 


ABEL LEVITT AND DEXTER S LEVY 


He died on Maich 21, 1940 with a final diagnosis of multiple myeloma, marked hypo- 
chromic anemia, and circulatory failure 

Postmortem examination was made on Maich 22, 1940 The body was moderately 
well developed and nourished, but the extremities, especially tlie lower ones, lacked 
tone, were flaccid and semifluctuant The skin surface was shiny There was an in- 
crease m the lateral diameter of all extremities The bones of the knee and hip joints 
were friable and compressible with a fine ciackling crepitus on palpation The soft 
tissues were edematous Postmortem Imdity and rigidity were present 

The ribs were mottled and caiious and there weie soft reddish bulges from the 
softened areas The pleura was smooth and glistening The lungs were voluminous, 
grayish-pink and dark gray Crepitus was absent throughout Cut sections showed 
the same mixed coloration with a marked pouring out of thin serous froth from the 
cut surface 

The pericardium was smooth and glistening, the heart was normal in size, the 
muscle was pale and flabby The valves and oiifices weie clear The left ventricle 
was three times as thick as the right Coronary vessels were patent The aorta was 
thin and showed wrinkling and yellowish plaques on its intimal surface 

Gastrointestinal The esophagus was not remarkable The pylorus was con- 
tracted, the duodenum small, the large intestine not remarkable 

The liver was slightly reduced m size with a smooth capsule The spleen ^vas 
approximately three times normal in size, its color diffuse bloody red The adrenal 
glands were of normal size The gall-bladder was thin walled and contained 20 c c 
of dark inspissated bile 

Both kidneys were slightly smaller than noi mal , the capsule was thin and sti ipped 
easily, revealing a smooth surface In the cortical portion in the columns of Bertini 
there were noted slight streakings, following especially the lines of the stiaight 
tubules, which proved to be calcium deposits due to a high blood calcium during his 
life The pelves and ureters were clear, the bladder small The prostate gland was 
normal in size 

Skeletal system All the bones were involved to a lessei oi greater degree by the 
tumor, especially the long bones On opening the left femur the left hip joint was 
found to be completely disintegrated, and the myeloma had destroyed tlie osseous struc- 
ture and invaded the soft tissues Similarly, in the pelvis, both ilia were massive, largei 
than grapefruit size, bulging forwaid and upward, compressing the vessels and the 
lumbosacral nerves, so that venous circulation was retarded, resulting m edema These 
masses on dissection were hemorrhagic, consisting of fat, and bony spicules, being 
completely disintegrated The remainder of the femur showed ciicumscribed areas 
varying in size The lower end of the femur and the upper end of the tibia were 
completely broken down Both tibiae showed mottling and points of perforation by 
tlie myeloma The vertebral column was similarly involved Permission to examine 
the cranium was not obtained 

The skin showed circumscribed, hard, pale plaques which on section proved to 
contain calcium 

The final anatomical diagnosis, which was in accord witli the clinical impression, 
was (1) Multiple myeloma with hemorrhages, bone absorption and multiple fractures, 
(2) marked secondary anemia, (3) metastatic calcification of kidneys and skin, (4) 
myocardial degeneration and dilatation, (5) pulmonary edema 

SUMM^VRY 

It 15 of interest that although red cell regeneration was active, the anemia was 
oronounced Another feature of interest was the complete loss of osseous 
structural support that exists m the normal skeletal frame The body as a 
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whole seemed like a fluctuant mass, flattened and collapsed , each handling was 
productive of further disruption of continuity of the osseous structure Another 
point of interest was the edema of tlie lower extremities, which was readily ac- 
counted for by the obstruction to the venous return produced by the pelvic 
masses 

We have, then, a case of multiple myeloma of approximately four years’ 
duration observed in a young male 25 years of age He shows the characteristic 
lustory of vague pains gradually becoming more severe, and involving chiefly 
the louer spine and lower extremities The laboratory data m this case were, 
for the most part, in accord with the usual findings, except that Bence-Jones 
protein could not be demonstrated in the urine although examined on approxi- 
mately 15 occasions A high blood pressure was repeatedly observed, as a result 
of calatim deposit in the kidney The clinical course and laboratory data were 
in accord with those usually reported m this disease 

We are indebted to Dr William F Jacobs, patliologist of the Edward J Meyer Memorial 
Hospital, for the pathologic report in this case, and to Dr Clifford R Orr for the roentgeno- 
logic studies 



EDITORIAL 

THE WAR AND MEDICAL EDUCATION 


Although our country has been at war less than a year, extensive 
changes m medical education have already been instituted in order to meet 
special conditions created by the immediate needs of our armed forces 
These changes are both quantitative and qualitative m character 

The principal quantitative change that has been put into effect is the 
adoption by the majority of medical schools of an accelerated program 
whereby the medical couise is shortened from four to three calendar years 
This means that the four academic years can now be completed within three 
calendar years by continuous instruction throughout the summer months 
at the sacrifice of the lengthy summer vacations so welcome to students and 
faculty alike m peacetime There has been no reduction in the total number 
of hours devoted to instruction m the medical sciences — in other words, no 
lowering of the standards of the medical school or of the requirements for the 
degree of Doctor of Medicine Since the majority of colleges that offer 
premedical courses have also adopted an accelerated program, it is now pos- 
sible for a student to obtain the A B or B S degree in three calendar years 
and the M D degree m thiee more calendar years, a total of six years of 
undergraduate and professional education as against the eight years previ- 
ously required for such an accomplishment 

As a result of the accelerated program, medical schools will graduate a 
full class every nine months These graduates will be eligible for service 
with the army or navy medical corps as soon as they have completed a nine 
to twelve months inteineship Hospitals have changed their dates for in- 
terneships to dovetail with the graduation dates of the accelerated medical 
schools Such a speeding up of medical education should prove an important 
factor 111 keeping our aimed forces supplied with a* steady stream of vigorous 
young medical officers, well prepared for active duty in each and every 
theater of the war 

The accelerated piogram has been subjected to certain unfavorable criti- 
cism It IS undoubtedly true, as many have alleged, that the students may be 
less alert and “grow stale” under the pressure of almost continuous instruc- 
tion without benefit of a long summer vacation in which to “digest” the 
learning that they have imbibed during the previous academic year This 
necessarily unfortunate state of affairs is more than offset by the sense of 
satisfaction on the part of the students that they are wasting no time in pre- 
paring- themselves to “get in the thick of the fight ” A good many medical 
students find it difficult to justify to themsehes staying on in school when a 
large number of their non-professional contemporaries are already on active 
duty with the armed forces Surely, it must be some consolation to them to 
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know that the Aimy and Navy regard our medical schools in much the same 
light as West Point and Annapolis, tliat is as training grounds for future 
officers 

To those medical students of limited means the accelerated program has 
presented an acute financial problem Tuition bills must be met more fre- 
quently, yet there is no longer the opportunity to earn money during the 
summer montlis witli which to help defray expenses Loan and scholarship 
funds have been established by the United States Government and by the 
Kellogg Foundation m order to meet just such an exigency The medical 
schools, themselves, can do their part by offering more scliolarships, raising 
loan funds, and granting deferment of tuition m special cases 

Comadent witli the adoption of the accelerated program, medical schools 
have been obliged to strip tlieir faculties down to a skeleton force of 
“essential” instructors in order to release as many physicians, surgeons and 
scientific specialists as possible for service with the armed forces Thus 
a relatively small staff must assume the responsibility of carrying the full 
load of the year-around teaching schedule and wartime research In addition 
to the instruction of medical students, these depleted faculties will be ex- 
pected to offer refiesher courses, in subjects of military importance to medi- 
cal officers of the Army and Naiy We may confidently expect tliat all those 
instructors who have been prevented from joining the armed forces of the 
nation, eitlier through physical defects or through their “essentialness” to 
their medical schools, will shoulder these added teaching burdens with whole- 
hearted enthusiasm as tlieir contribution to the war effort Full-time men 
must expect to work longer hours and to subjugate their own research 
interests to the immediate demands upon tlieir time, while part-time in- 
structors should and undoubtedly will devote a larger portion of their time 
to teaching in spite of the increase in their private practice resulting from 
the shortage of physicians remaining m civilian practice 

The Selective Service status of medical and premedical students raises 
a number of problems of considerable interest Under tlie original Selective 
Service Act, a recommendation was issued to local draft boards that all medi- 
cal students m good standing be classified II-A — ^that is, deferment for occu- 
pational reasons More recaitly, medical students have been permitted to 
apply for reserve commissions as second lieutenant in the Medical Adminis- 
trative Corps of the Army or as ensign (H V P ) in tlie Medical Reserve 
Corps of the Na\'y Sucli a tentative appointment protects a medical student 
from being drafted throughout his medical school career and a one-year 
interneship, after the completion of which he is subject to call for active duty 
as first lieutenant in the Army Medical Corps or lieutenant (j g ) lu the 
Navy Medical Corps Medical schools have been requested not to ask draft 
deferment for students who have failed to make application for sucli a re- 
serve commission Premedical students who have been admitted to a Grade 
A medical school maj' apply for similar commissions, provided that tliey 
expect to enter medical school within one j^ear The opportunities afforded 
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by sucli legislation have served to prevent all medical students and the 
majority of piemedical students from being drafted up to the present time 
However, if the lower draft age limit is dropped to 18 years, it is obvious 
that further measures should be forthcoming We could scarcely expect 
the medical schools of the country to admit students on the basis of their 
accomplishments m high school or during their freshman year at college 
Government provision would have to be made for protecting bona fide pre- 
medical students from being drafted, possibly on the basis of a certificate 
from the dean of the college Otherwise, medical schools would be obliged 
to close their doors for lack of a student body 

Qualitative changes m the curriculum of medical schools have been de- 
signed to emphasize m particular traumatic surgery, diseases of young adults, 
and infectious diseases prevailing in the various countries and climates to 
which our armed forces may be exposed Eveiy medical student should be- 
come thoroughly familiar with such infections as mfluehza, pneumonia, 
meningitis, rheumatic fever, syphilis, gonorrhea, chancroid, the dysenteries, 
enteric fever, typhus, malaria, and tropical diseases rarely encountered in this 
country such as yellow fever, kala-azar, dengue, Australian “Q” disease, and 
a variety of others He must be drilled m the proper technic of debridement 
of wounds, the treatment of burns and shock, and chemotherapy with the 
sulfonamide drugs In order to attain such a goal, additional time must be 
allotted for practical training of the students m the accident room, the 
dermatologic and venereal disease clinics, and the contagious disease wards , 
and lectures m tropical medicine by competent authorities are being arranged 
In addition, first year students should be given an intensive couise in first aid 
shortly after they enter medical school in order that they may do their bit 
intelligently, should this country be subjected to bombing raids For the 
same reason, every practicing physician should complete a refresher course in 
first aid in order that he may be better prepared in case of enemy raids in his 
vicinity 

Lastly, it is obvious that organized post-giaduate instruction of physicians 
remaining in civilian practice must of necessity be sharply curtailed foi the 
duration of war There are two clear-cut reasons for this ( 1 ) the medical 
officers of the Army and Navy must be given first consideiation m post- 
graduate teaching, (2) owing to the shortage of physicians left in piivate 
practice, it will be almost impossible for any individual to take time off from 
his duties at home to devote to post-graduate courses 

We have attempted to enumerate the major changes in medical education 
that have been brought about by the war It is quite apparent that every man 
and woman connected in any way with medical education may expect to work 
harder and longer hours Americans at Bataan, Wake, the Coral Sea, Mid- 
way the Solomons, and Dieppe have more than done their part. It is utterly 
unthinkable that we of the medical profession could let them down » ^ 
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PsychiaUy in Medical Education By Franklin G Ebaugh, M D , and Charles A 
Rymer, MD With Foreword by Dr Adolf Meyer 619 pages, 24X16 cm 
The Commonwealth Fund, New York 1942 Price, $3 50 

This book will be of chief interest to psychiatric teachers in our medical colleges, 
although it would well repay study by medical educators in general, by psychiatrists 
who are interested in tlie present status and in the future of their specialty, and by 
young physicians who are interested in taking up psychiatry as a specialty It repre- 
sents an Enormous amount of work in collecting a large number of facts Much of this 
information was collected directly by the senior author 

The first section of the book concerns itself with general psychiatric ideology 
I can recommend the chapter on Psychobiology to anyone to whom this is a more 
or less meaningless word It contains one of the most lucid explanations of what 
psychobiology means tliat has so far appeared This is followed by a careful survey 
of instruction offered in psychiatry in all Class-A medical schools in the United States 
and Canada It is full of detail as to variations in courses and attitudes in the various 
schools It winds up witli a chapter on the opportunities for psychiatric education 
and some detailed and helpful suggestions for setting up psychiatric services in gen- 
eial hospitals, pointing out the great need for such services, their feasibility and 
usefulness to tlie general hospital especially in those localities where for various 
reasons it is not practical to establish a separate psychiatric unit, and incidentally, 
points out that financially such a service not only maintains itself but should add a 
pleasant return to the hospital’s income The next section has to do with graduate 
and post-graduate training in Psychiatry and does not seem quite as adequate as the 
other sections, but again contains a great deal of useful information as to procedure in 
obtaining such training and about what the candidate may expect The last section 
of the book has to do witli prospects for psychiatric development in tlie near future 
and a review as to what seems a desirable psychiatric curriculum in our medical 
schools 

The appendices take up tlie methods by which the information was obtained and 
samples of examination and case study technic as used in some of our better 
psycliiatric centers 

I am afraid tlie field of the book is extremely limited Within this field it should 
fill a very definite need 

H M M 


Clinical Cardiology By William Dressler, M D 692 pages , 24 X 16 5 cm Paul 

B Hoeber, Inc , New York 1942 Price, $7 50 

Students and practitioners will find this book a useful guide to a better under- 
standing of cardiovascular diseases The author’s intention to stress clinical methods 
and bedside diagnosis is elfectivel} accomplished The descriptions of phjsical signs 
and methods of examination are worthwhile and the attention to diagnostic aids in 
obscure cases is valuable For die most part the material is well presented and in 
agreement with accepted beliefs By omitting references to the literature die author 
has acliieved better continuity of the text, and one is able to follow the subject matter 
with a minimum of effort 

The outstanding weakness of the book is in the organization One finds in Part 
II discussions of pulsatory phenomena which might better have been included with 
other physical signs in Part I The greatest need for rearrangement is in Part III 
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where it would be preferable to have chapters m orderly sequence according to etiology 
The subject of coronary disease would be clearer if all features were presented in one 
chapter, and such items as pulmonary regurgitation and arteriovenous fistula should 
be considered with other subjects of related etiology rather than in isolated chapters 
Peripheral circulatory failuie and pulmonary infarction deserve fuller discussion 
Improvement in organization would make the very valuable contents of this book more 
accessible to the reader 

CEL 


BOOKS RECEIVED 

Books received during September aie acknowledged in the following section 
As far as practicable, those of special interest will be selected for review later, but it 
IS not possible to discuss all of them 

Advances %n Pediatrics Vol I Edited by Adolph G DeSanctis, MD 306 pages, 
23 5 X 16 cm 1942 Interscience Publishers, Inc , New York Price, $4 SO 
Formidary and Handbook The Johns Hopkins Hospital Edited by John C 
Krantz, Jr 253 pages, 17 5 X 11 5 cm 1942 John D Lucas Co, Baltimore 
Price, $2 00 

Roentgen Treatment of Diseases of the Nervous System By Cornelius G Dyke, 
M D , F A C R , and Leo M Davidoff, M D , F A C S 198 pages, 24 X IS 5 cm 
1942 Lea and Febiger, Philadelphia Price, $3 25 

Medical Applications of the Short Wave Current Second Edition By William 
Bierman, M D With a Chapter on Physical and Technical Aspects by Myron 
M Schwarzschild, M A 344 pages, 23 5 X 16 cm 1942 Williams and Wilkins 
Co , Baltimore Price, $5 00 

Introduction to Patasitology By A S Pearse, Professor of Zoology, Duke Univer- 
sity 357 pages , 23 X 14 5 cm 1942 Qiarles C Thomas, Springfield, Illinois 
Price, $3 75 y ' ' 

A Short History of Catdiology By James B Herrick, MD 258 pages, 23X15 
cm 1942 Charles C Thomas, Springfield, Illinois Price, $3 50 
A Curriculum for Schools of Medical Technology Second Edition, revised By 
Israel Davidsohn, MD 47 pages, 28X21 5 cm 1942 Registry of Medical 
Technologists of the American Society of Clinical Pathologists, Ball Memorial 
Hospital, Muncie, Indiana Price, $1 75 

Medical Progress Annual Vol III By Robert N Nye, M D 678 pages, 24 X 16 
cm 1942 Charles C Thomas, Springfield, Illinois Price, $5 00 
Human Pathology Sixth Edition By Howard T Karsner, M D 817 pages , 

26 X 18 5 cm 1942 J B Lippincott Co , Philadelphia Price, $10 00 

First Aid — Surgical and Medical By Warren H Cole, D , FACS, arid 
Charles B Puestow, B S , M S , M D , Ph D., F A C S 351 pages , 22 X 1 1 cm 
1942 D Appleton-Century Co, Inc, New York Price, $3 00 
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More A C P Members Serving in the Armed Forces 


Below appear the names of fifty-four additional members of the College who are 
serving in the anned forces of their country Published in the July number of this 
journal were the names of 667, in the September number 147, and in the October num- 
ber 105, making a total reported to date (October 8, 1942) of 973, more than 20 per 
cent of the College membership of 4,808, Masters, Fellows and Associates combined 
This number on active military service from the College is especially impressive when 
it IS remembered the average age of members of tlie College is definitely much higher 
than the average age of physicians at large Six members of the College have al- 
ready been reported "missing in action ” 


Ellery G Allen 

Robert L King 

Benjamin Ashe 

Phillip T Knies 

Frederick R Bailey 

Gerald A Beatty 

Frederick Lemere 

William G Bernhard 

George G Martin 

Michael Bernreiter 

Marsh McCall 

James M Bethea 

Sylvester McGinn 

Theodore L Bliss 

Richard M McKean 

James M Bowers 

Samuel Morrison 

Richard R Dalrymple 

Robert Clinton Page 

Perk L Dans 

Robert Collier Page 

Frank S Dietrich 

“^Robert T Phillips 

Mark S Dougherty, Jr 

Thomas J Dry 

Harry H Pote 

- 

John A Reisinger 

Donald R Ferguson 

George P Robb 

Robert F Foster 

Joseph J Furlong 

Max H Rosenblum 

Edward W Schoenheit 

Cleo R Gatley 

Howard B Sprague 

William H Gordon 

James R Gudger 

Harold Sugarman 

Myer Teitelbaum 

James A Halsted 

John W Torbett, Jr 

Joseph M Hayman, Jr 

William R Hewitt 

Wilmot C Townsend 

W Paul Holbrook 

William L Howell 

Louis Jaffe 

Neville T Ussher 

Samuel A Vogel 

Robert J Williams 

Newton A Kilgore, Jr 

Olin G Wilson 

John T King 

Alfred :M Wolfe 


* Missing m action 
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Gifts to the College Library 

We gratefully acknowledge receipt of the following gifts to the College Library 
of Publications by Members 

Reprints 

Dr Archie H Beard, F A C P , Minneapolis, Minn — 4 reprints , 

Dr Nathan Blumberg, F A C P , Philadelphia, Pa — 1 reprint , 

Dr J Bailey Carter, F A C P , Chicago, 111 — 1 reprint , 

Dr Guy H Faget, F A C P , Carville, La — 1 reprint , 

Dr James M Flynn, F A C P , Rochester, N Y — 1 reprint , 

Dr Hyman I Goldstein (Associate), Camden, N J — 1 reprint. 

Dr Wybren Hiemstra, F A C P , Warren, Pa — 1 reprint , 

Dr Charles E Lyght, F A C P , Northfield, Minn — 1 reprint , 

Bert E Mulvey, F A C P , Major, (MC), U S Army — 1 reprint, 

Robert Collier Page (Associate), Captain, (MC), U S Army — 1 reprint. 

Dr Franklin B Peck, F A C P , Indianapolis, Ind — 1 reprint. 

Dr Meyer S Rednick, F A C P , Ossining, N Y — 1 reprint , 

Dr Lea A Riely, F A C P , Oklahoma City, Okla — 1 reprint , 

Dr Leon Schiff, F A C P , Cincinnati, Ohio — 1 reprint , 

Dr Henry A Tadgell (Associate), Boston, Mass — 3 reprints 


American College of Physicians to Extend Its Activities 

With the development of the war situation, the Board of Regents of the College 
will sponsor an extension of regional scientific and social meetings, and will ask the 
Advisory Committee on Postgraduate Courses to formulate an extended scientific 
program not only for the College membership, but postgraduate seminars for Army 
and Navy physicians 

On October 20, 21 and 22, the College conducted a series of “Postgraduate Nights” 
for the naval medical personnel of the U S Naval Hospital, Philadelphia, extending 
the invitation to all medical officers of the armed forces, to physicians anticipating early 
entry on active duty and to members of the College The program was prepared by 
Dr Thomas M McMillan, F A C P , Philadelphia, in collaboration with Lt Conidr 
Edward L Bortz, F A C P , Chairman of the Advisory Committee on Postgraduate 
Courses of the College and College Governor for Eastern Pennsylvania, with Captain 
Richard H Laning, Commanding Officer of the U S Naval Hospital, Philadelphia, 
and with Lt Comdr Gordon B Tayloe, Chief of Medicine at the same institution, the 
program being as follows 

Tuesday, October 20, 1942 

8 00 pm 


GAbTRO-INTESTIN \L PROBLEMS 

“A Classification of Chronic Diarrhea A Discussion of the Alviiie Blood> 
Fluxes ” Henry L Bockus, M D , F A C P , Professor of Gastro-enterology, Univer- 
sity of Pennsylvania Graduate School of Medicine, Philadelphia „ , 

^ “Recent Advances m Our Knowledge of Small Bowel Diseases Charles L 
Brown M D F A C P , Professor of Medicine and Head of Department ot Medicine, 

Tpmnle University School of Medicine, Philadelphia, Pa „ 

“Functional Gastro-intestinal Disturbances” Joseph C \askin, M D fbv invita- 
tion), Professor of Neurology, Universitv of Pennsylvania Graduate School ot Medi- 
cine, Philadelphia, Pa 
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Wednesday, Octobe) 21, 1942 
8 00 p m 
BLOOD STUDIES 

‘ Toxic Effects of the Sulfonamides on the Blood ” Harrison F Flippin, M D , 
F A C P , Associate in Medicine, University of Pennsylvania School of Medicine, 
Philadelphia, Pa 

“Importance of Blood Examination m Certain Tropical Diseases ” W Harding 
Kneedler, MD (by invitation). Associate in Medicine, Jefferson Medical College, 
Philadelphia, Pa 

“The Management of Purpura ” George E Farrar, Jr , M D , F A C P , As- 
sistant Professor of Medicine, Temple University School of Medicine, Philadelphia, 
Pa 


Thursday, Octobei 22, 1942 
8 00 pm 

SOME OF THE MEDICAL ASPECTS OF TRAUMA 

“The Crush Syndrome and Burns ” Walter Estell Lee, M D , FACS (by in- 
vitation), Professor of Surgery, University of Pennsylvania Graduate School of 
Medicine, Philadelphia, Pa 

“Problems of Fluid Balance in the Traumatized Patient ” Jonathan E Rhoads, 
M D (by invitation). Associate in Surgery, University of Pennsylvania Graduate 
School of Medicine, Philadelphia, Pa 

“Post-Transfusion Reactions (Blood, Serum and Plasma) ” Max Strumia, M D 
(by invitation). Assistant Professor of Pathology, University of Pennsylvania Gradu- 
ate School of Medicine, Philadelphia, Pa 

The Fifth Annual Round-Up, or Regional Meeting, Octobei 23, for members of 
tlie College of Eastern Pennsylvania culminated the program with a buffet luncheon at 
tlie College Headquarters in Philadelphia, followed by a scientific program at the 
U S Naval Hospital, Philadelphia, and an evening dinner-meeting addressed by Rear 
Admiral Ross T Mclntire, M D , F A C P , Hie Surgeon General of the U S Navy 

The afternoon program was as follows 

Auditorium, U S Naval Hospital 

1 “35 mm Films in the Diagnosis of Chest Conditions ” Edmund C Boots, 
MD, FACP, Medical Supervisoi, School Health Service, Pittsburgh Board of 
Public Education, Associate Staff, Columbia Hospital, Pittsburgh, Pa 

2 “Carcinoma of tlie Lung ” Ferdinand Fetter, M D , FACP, Lieutenant 
Commander, Medical Corps, U S Naial Reserve, Associate in Medicine, University 
of Pennsylvania School of Medicine 

3 “Management of Liver Disease ” William S McCann, M D , F A C P , Dew e\ 
Professor of Medicine, Uniiersity of Rocliester School of Medicine, Physician-in- 
Chief, Strong Memorial and Rochester Municipal Hospitals , Rochester, N \ 

4 “Fever Therapy ” Gordon B Tayloe, M D , Lieutenant Commander, Medical 
Corps, U S Navy, Chief of iledicine, U S Naval Hospital, Philadelphia, Pa 

5 “Peptic Ulcer in the U S Navy” Victor W Logan, MD, FACP, Lieu- 
tenant Commander, Medical Corps, U S Na^al Reserve, Assistant Attending Phy- 
sician and Gastro-enterologist in Outpatient Department, Roosevelt Hospital New 
York City 
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6 “Neurotic Reaction m War ” F H Lewey, M D , Professor of Neurophysi- 
ology, University of Pennsylvania School of Medicine, Professor of Neuropathology, 
University of Pennsylvania Graduate School of Medicine , Philadelphia, Pa 

At the evening meeting, among, tlie distinguished guests were Dr James E 
Paulhn, F A C P , President of the College, Atlanta, Ga , Dr Ernest E Irons, 
F A C P , President-Elect of the College, Chicago, 111 , Dr William B Breed, 
F A C P , Chairman of the Board of Governors of the College, Boston, Mass , Capt 
Robert E Duncan, F A C P , U S Naval Medical Center, Bethesda, Md , Capt A H 
Allen, Executive Officer, U S Naval Hospital, Philadelphia, Pa , the College Gov- 
ernors for several surrounding States, Executive Officers of the Philadelphia County 
Medical Society and the College of Physicians of Philadelphia, the Philadelphia Di- 
rector of Public Health, Dr Hubley R Owen, and the Coroner for Philadelphia, Dr 
Herbert Goddard Also present were the Deans of the six medical schools m Phila- 
delphia Members of the College were in attendance not only from the Eastern Penn- 
sylvania district, but from Western Pennsylvania, New Jersey, New York, Delaware, 
Maryland, the District of Columbia and from some other more distant points 


Acting Governors of the College Appointed for Idaho and Maryland 

Due to active military service by Dr Louis Krause, College Governor for Mary- 
land, the Executive Committee of the Boaid of Regents has appointed Dr Wetherbee 
Fort, FA CP, of Baltimore, as the Acting Governor for Maryland during Dr 
Krause’s absence and inability to seive 

Dr Charles Henry Sprague, College Governoi for Idaho, has accepted a full- 
time administrative appointment with the American College of Surgeons m Chicago, 
and Dr Samuel M Poindexter, F A C P , Boise, has been appointed by the Executive 
Committee of the Boai d of Regents as Acting Govei nor foi Idaho 


Annual Fall Meetings of the Committees and Regents of the College 

The annual meetings of the several committees and of the Boaid of Regents of 
the American College of Physicians will be held at the College Headquarters in 
Philadelphia, Decembei 12-13, 1942 It is at this meeting that the great bulk of Col- 
lege business is transacted, including the consideration of candidates for Associdteship 
and for Fellowship All proposals for membership must be submitted at least tlurty 
days in advance of action The next succeeding meeting of the Committee on Cre- 
dentials will probably be held in March or April, 1943 


At a meeting of the Rock County ( Wis ) Medical Society, September 2-, in Beloit, 
Dr M Meredith Baumgartner (Associate), Janesville, spoke on ' Hyperchromic 
Anemias’’ and Dr Vincent W Koch, F A C P , Janesville, spoke on Purpuras and 
Hemolytic Anemias ” 


Dr Herbert T Kelly, F A C P , Philadelphia, Pa , presented a paper entitled 
What Lies Ahead for tlie Ph>sician m Nutrition’’ at a meeting of the Pennsylvania 
S'on C<^c.l m Hamsburg, September IS, 1942 Dr. Kellj hai been elected 
honorary Chairman of the Council for the year 1942-43 
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Di Aaron E Parsonnet, F A C P , Newark, N J , addressed the medical staff of 
the Station Hospital at Foit Dix, N J, on Wednesday, September 30, on “The 
DaCosta Syndrome ” 


Dr Richard M Burke, F A C P , Superintendent of the Western Oklahoma Tu- 
berculosis Sanatorium, Clinton, Okla, has resigned He plans to enter private 
practice iii Oklahoma City 


The Third Annual Medical Meeting of tlie National Foundation for Infantile 
Paralysis will be held in New York, N Y , December 3-4, 1942 


Dr Henry B Mulholland, F A C P , has been appointed Assistant Dean of the 
University of Virginia Department of Medicine 


Dr J Edwin Wood, F A C P , Acting College Governor for Virginia, University, 
addressed tlie James River Medical Society in Scottsville, Va, July 15 Dr Wood 
discussed tlie use of certain drugs in heart disease 


Dr Tom D Spies, F A C P , has accepted the invitation of tlie Medical Ad- 
visory Board of the Hillman Hospital, Birmingham, Ala, and the Jefferson County 
Commission to continue his experimental work m vitamin research at the Hillman 
Hospital for at least another year 


The Indiana State Medical Association held its 93rd Annual Session at French 
Lick, September 29-October 1 Among the guest speakers were 

Dr Norman H Plummer, FA CP, New York, N Y — “Treatment of Pneu- 
monia” , 

Dr Lester R Dragstedt, F A C P , Chicago, 111 — “Some Physiologic Principles 
in Suigery of the Pancreas ”, 

Dr Arhe R Barnes, F A C P , Rochester, Minn — “Heart Disease ” 

Dr James E Paulhn, F A C P , President of the College, Atlanta, Ga , spoke on 
“American Medicine in the Present Emergency” at the annual banquet of the Asso- 
ciation, September 30 


Dr Morris Flexnei, FA CP, and Dr Max L Garon, FA CP, both of Louis- 
ville, presented a paper on “Virus Pneumonia” at the recent annual meeting of the 
Kentucky State Medical Association 


The 7Sth Annual Meeting of tlie Michigan State Aledical Society was held in 
Grand Rapids, September 23-25, 1942 Among the guest speakers were 
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Di Tohn A Toomey, FA CP, Cleveland, Ohio— “Chemotherapy in Childhood”, 
Di Hairison F Flippm, FA CP, Philadelphia, Pa —“Sulfonamide Therapy m 
Geneial Practice”, 

Dr Roy W Scott, FA CP, Cleveland, Ohio— “Clinical Aspects of Arterio- 
sclerosis’’ 

Dr Elmer l’ S evnnghaus, FACP, Madison, Wis —“Diagnostic and Thera- 
Dr jS Yoummit FAC%,’ Nashville, Tenn— “The Clinical Importance of 

Dr JameTBur^lr Amberson, Jr, FACP, New Yoik, N Y— “Clinical Inter- 

oretation of Early Tuberculosis” , j 

Dr Irvine H Page (Associate), Indianapolis, Ind— “The Nature and Experi- 
mental Treatment of Hypertension ” 

Dr Charles F McKliann, FACP, Ann Arbor, paiticipated m a round table 
discussion on “Poliomyelitis ” 

Georee F Lull, FACP, Colonel, (MC), U S Army, delivered Je fiddle 
Oratmn the Society, September 23 Col Lull spoke on “Resume of Military 
Medical Personnel Pioblems in the Army ” 


Di Harold G Wolff, FACP, New York, N Y, has been named neurologist 
in charge of a pavilion of twenty-nine beds at the New York Hospital for the stu y 
and treatment of neurologic cases 


The Medical Society of tlie State of Pennsylvania held its 92nd Annual Session 
in Pittsburgh, October 5-S Among the guest speakers weie 

George R Callender, F A C P , Colonel, (MC). U S Army-“Wound Ballis^ 
Di John H Foulger, F A C P . Wilmington, Del— Important Facto 

Dr R^elf L ’'SelZV^A cT,^ Ohio— “Intravenous therapy" 

S Augustus S Kedi, FACP. Altoona, was chosen Dr 

Truman G Schnabel, FACP. Philadelphia, was named Speaker ot 

House of Delegates 


James B Colhp, FACP, Montreal, Que, has been elected President of the 
Royal Society of Canada 

ihp sneakers at the Clinical Congress conducted by the Connecticut S c 
Among the September 2toctober 1. were 

Medical Society n .-i -vt ir i xr V “Medical Aspects of 

D. Wilham W Hernck, FACP, New York, NY- M=0.eal I 

/ Dr ?eS"M’.Morr.on,,FACP, Ph.l,.delph.a, Pa -•'Chemo.l.erapy of .ke 

Dr M«wdrM™''’cP, BoAoo, M.o,s _“Cl.emoU.erapy m .he Bar- 

Dr “rdS Blake, FACP, Nerr Haren Con..-"Uae ot Pcocllm" 
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Dr Harrison F Flippm, F A C P , Philadelphia, Pa , and Dr Harry F Dowling 
(Associate), Washington, D C, participated in a panel discussion on “The Sulfon- 
amides” at the 14tli Annual Scientific Assembly of the Medical Society of the Dis- 
trict of Columbia, September 29-October 1 


Dr William F Kendall, F A C P , has been appointed Manager at the Veterans 
Administration Facility, Dwight, 111 


Dr Lay Martin, F A C P , Baltimore, Md , is making a trip through Central and 
South America under an appointment by Nelson A Rockefeller, Coordinator of Inter- 
American Affairs 


Dr Henry A Christian, F A C P , Biookline, Mass , Hersey Professor of the 
Theory and Practice of Physic, Emeritus, has been invited to return to active duty 
to give clinical instruction, by tlie President and Fellows of Harvard University 
Dr Christian has also been appointed Visiting Physician at the Beth Israel Hospital, 
Boston 


Dr Ivor E Reed, F A C P , Detroit, has been appointed a member of a technical 
advisory committee to the Michigan Cnppled Qiildren Commission 


Dr Robert A Peers, F A C P , Colf^lx, Calif , spoke on “Control of Tuberculosis 
in the Individual Patient and Among His Contacts” at a meeting of the Nevada State 
IMedical Association in Reno, September 24—26 


Dr Charles H Marcy, F A C P , Pittsburgh, spoke on “Tuberculosis and the 
Home Front” and Dr Herbert T Kelly, F A C P , Philadelphia, Pa , spoke on “Nu- 
trition and the War Effort” at the 3rd Pennsylvania Health Institute, held in Harris- 
burg, September 28-30 


Dr Herbert Z GifBn, F A C P , Rochester, spoke on “Miscellaneous Observations 
on the Diagnosis and Treatment of Anemia” and Dr Walter S Neff (Associate), 
Virginia, spoke on “Shock Associated with Bums” at the annual session of the 
Northern ]Mmnesota f^Iedical Association in Bemidji, August 29 


Under the Presidency of Dr Jess V Bell, F A C P , Kansas City, Mo , the Kansas 
City Southwest Clinical Society held its annual fall conference, October 5-8, 1942 
Among tlie guest speakers w ere 

Dr Cornelius P Rhoads, F A C P , New York, N Y — “Nutrition and Cancer" , 
Dr Byrl R Kirklin, F A C P , Rodiester, Minn — ^“Cancer of the Gastro- 
intestinal Tract Its Earl> Manifestations”, 
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Dr S Marx White, F A C P , Minneapolis, Minn —“Management and Training 
for the Patient with Essential Hypertension” , 

Dr Wesley W Spink, FA CP, Minneapolis, Minn —“Chemotherapy of In- 
fections Diseases”, 

Dr Richard H Freyberg (Associate), Ann Arboi, Mich —“General Manage- 
ment of the Patient with Rheumatoid Arthritis ” 


Dr Chester S Keefer, F A C P , Boston, Mass , spoke on “Some of the Prob- 
lems Concerned with the Interpretation of Abdominal Pam” at the annual meeting of 
the Vermont State Medical Society in Montpelier, October 1 


The Medical Society of Virginia held its annual meeting in Roanoke, October 
5-7 The guest speakers at this meeting were Dr James E Paullin, FA CP, 
Atlanta, Ga, President of the College, and Dr Julian M Ruffin, FA CP, Durham' 
N C Among the Virginia physicians who participated were 

Dr T Dewey Davis, F,A C P , Richmond — “Acute Cirrhosis of the Liver” , 

Dr Paul D Camp, F A C P , Richmond — “Rheumatic Fever and Rlieumatic 
Heart Disease in Virginia” , 

Dr David C Wilson, F A C P , Charlottesville — “Treatment of the Mental Dis- 
eases Related to the Involutional Period ” 


Under the Presidency of Dr George R Minot, F A C P , Boston, Mass , the 27th 
Annual International Medical Assembly of the Inter-State Postgraduate Medical 
Association of North America was held in Chicago, 111 , October 26-30 Among the 
members of the College who spoke were 

Dr Elmer L Sevringhaus, F ACP, Madison, Wis— “The Male Climacteric”, 
Dr Tom D Spies, F A C P , Cincinnati, Ohio — “The Use and Abuse of 
Vitamins ” 


Dr Louis H Clerf, FA CP, Philadelphia, Pa, spoke on “Cricopharyngeal 
Spasm” and Dr John A Kolmer, FA CP, Philadelphia, Pa, participated m a sym- 
posium on “Chemotherapy” at the 47th Annual Meeting of tlie American Academy of 
Ophthalmology and Otolaryngology, held in Chicago, 111, October 11-14, 1942 


The Joint Committee on Post-Graduate Education of the Long Island College 
of Medicine and the Medical Society of the County of Kings conducted postgraduate 
courses in tlie various branches of medicine, including arthritis, clinical cardiologj, 
gastro-enterology, hematology, and diabetes The courses began early in October 

Dr Simon R Blatteis, F A C P , Brooklyn, is Chairman of the Joint Com- 
mittee, and Dr Jean A Curran, FA CP, is the representative of the Long I&land 
College of ^ledicine 
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1942 Supplement to the A C P Directory Published 

As of September 1, 1942, a Supplement to the 1941 Directory of the American 
College of Physicians was published and distributed to all members in good standing, 
with tlie exception of members on active military duty in the field It was felt that 
this Supplement would be of no immediate value to these men on active duty, but the 
Executive OfiSces of the College will gladly mail a copy on request and without 
charge to any of these members 

The Supplement contains the names of Officers, Regents and Governors for 
the current year, committee personnel, new regulations, additions to Life Membership, 
records of awards of tlie Phillips Medal and of research fellowships, advancements to 
Fellowship during tlie past year and additions to the geographical and alphabetical 
rosters of members In addition it has a record of members reported missing in mili- 
tary action, a list of deceased members and a list of those who have been removed 
from tlie roster by resignation or for other reasons 


Portraits of Early Medical Heroes Presented to Surgeons General 

OF Army and Navy 

Portraits of six early Surgeons General of the Army and Navy have recentl^ 
been presented to the respective medical services of the Army and Navy by Ciba 
Pharmaceutical Products, Inc, of Summit, N J The paintings were by Ishmael, 
and the studies of these men who helped to found the medical services were recon- 
structed from all available early sketches and prints, m whicli the artist was aided by 
Col Haiold W Jones, FA CP, Librarian, Army Medical Library, and Capt Louis 
H Roddis, F A C P , Editor of the Naval Medical Bulletin Backgrounds of the 
paintings were suggestive of tlie exploits of the subjects, who were 

William Paul Cnllon Barton, the first Chief of the Bureau of Medicine and 
Surgery of the Nav>', 1786-1856 

Jonatlian M Foltz, Chief of the Bureau of Medicine and Surgery and Surgeon 
General, U S Navy, 1810-1877 

Elisha Kent Kane, Medical Officer of the U S Navy, 1820-1857 

Charles S Tripler, Brigadier General, Army Medical Corps, 1806-1866 

Jonatlian Letterman, Surgeon Major, U S Army, 1824-1872 

Bernard J D Irwin, Brigadier General, Army Medical Corps, 1830-1917 

Together, tliese men form a body of scientific pioneers who helped to establish 
tlie medical services of the Army and Navy and make them the great implement for the 
saving of life they are today Barton standardized medical supplies, made of the 
crude sick bay a hospital and was responsible for placing a medical library in each 
unit Foltz, known as Surgeon of the Seas because of his wide service, saw the 
transition of wooden ships to iron ones and forivarded in many ways the Navy in 
hjgiene Kane headed an expedition into the Arctic to seek a nussing brother officer 
and during tliat trip added much to our knowledge of the treatment of scurvy 
Tripler, of the Army, standardized the selection of recruits and wrote a manual which 
IS still the basis of our standardization of tlie new Army men Letterman established 
the first Ambulance Corps which was tested during the bloody Battle of Fredericksburg, 
and became standard practice m tlie Union Army Letterman General Hospital m 
San Francisco is named in his honor Irwin, during tlie Battle of Shiloh organized 
the first tent hospital wdiich has served as a model for field hospitals eier since The 
site of his original hospital is marked witli a Government tablet 
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The presentation^ of the poi traits of the Navy heroes was made to Rear A dmi ral 
Charles M Oman, M D , U S Navy, at tlie new National Naval Medical Center at 
Bethesda, Md , where the portraits will be hung in the library for present and future 
generations of the Navy physicians to see 

The presentation of the portraits of the Army Surgeons General was made in 
the stately old Army Medical Library Colonel Harold W Jones, F A C P , Medical 
Corps, U S Army, accepted them from Mr Brodbeck on behalf of the Surgeon Gen- 
eral of the Army The Army Medical Library contains many handsome portraits of 
past officers of the Army Medical Service and these three will be added to the col- 
lection 


P ay-Y our-Doctor- W eek 

The Fifth Annual Pay-Your-Doctor-Week was observed November 1-7, in Los 
Angeles and several other cities The plan, inaugurated in 1938 by the California 
Bank of Los Angeles, suggests to the public that they should not only pay their 
doctors, but also arrange to retire all outstanding debts and place themselves upon a 
cash basis, thus supporting the contention of the administration that to get out of 
debt IS a patriotic duty — in fact, a necessity in order that the public may meet the in- 
creasing tax load and their responsibilities to buy more War Bonds 


The American Public Health Association held its 71st Annual Meeting m St 
Louis, October 27-30 Some twenty other organizations in the public health field 
held meetings and conferences at the same time The piogiam was largely devoted 
to war time health problems — nutrition, industrial hygiene, the control of communi- 
cable diseases, maternal and child health and housing 


The U S Census Bureau has inaugurated a health progiam providing extensive 
medical facilities for its employes in its new building at Suitland, Md Dr Leon 
Schwartz (Associate), formerly of Philadelphia, but now in the U S Public Health 
Service, has been placed in charge He will be assisted by a supervising nurse and a 
group of junior nurses Necessary examining equipment, including mobile x-ray units, 
has been installed The census unit will make pieplacement physical examinations, 
supplementing those required for employment by the Civil Service Commission, an 
will treat illnesses or injuries of employes that develop during their tune at wor 
However, actual treatment will be left to family physicians Health records wi e 
kept for each worker and studies will be carried on to prevent or reduce loss o ime 
due to occupational and other diseases 


War pRODOciiox Board Seeks Used Standard Typewriters prom GFNfRAL Public 

The War Production Board announces a need for 500,000 standard type\\ ritera 
made after January 1, 1935, for use m the Army. Navy and 

Purcliases based on trade-in allowance value as of ^ will 

through typewriter manutacturers representatives and 

condition the typewriter and ship it direct to the nearest Arms or -Navy ^ 

M the time the seller delivers his tvpevvriter. the buv.ng agent will issue a Procure 
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nieiit Division Receipt and will place a decalcomania label on the typewriter, reading, 
“Property of the U S Government ” 

Manufacturers’ recoids indicate the quantity and ownership of the majority of 
typewriters in civilian hands, which are suitable for military needs, and this appeal is 
made to present a fair opportunity to owners of such equipment to voluntarily assist 
in raising tlie required number of machines for sale to the Government “A prompt 
response to this appeal will forestall and be preferable to any requisitioning of typing 
equipment on Government order, and your patriotic intentions will be measured by 
the coopei ation and effort made to obtain the machines needed ” 


The American Gastroenterological Association on January 1, 1943, will publish 
the first issue of a new Journal to be called, GASTROENTEROLOGY The new 
Journal will be owned by the Association, will be the official publication of the Asso- 
ciation, and will be published by Williams and Wilkins Company It will appear 
monthly, and the subscription price will be $6 00 per year 

Dr W C Alvarez will be the Editor (after June, 1943) and Dr A C Ivy will 
be the Assistant Editor The Editorial Board will consist of Drs A H Aaron 
(Buffalo), J A Bargen (Rochester), H L Bockus (Philadelphia), W C Boeck 
(Los Angeles), B B Crohn (New York), R Elman (St Louis), F Hollander (New 
York), Sara Jordan (Boston), J L Kantor (New York), B R Kirklin (Rochester), 
P Klemperer (New York), F H Lahey (Boston), F C Mann (Rochester), H J 
Moersch (Rochester), V C Myers (Qeveland), W L Palmer (Chicago), J M 
Ruffin (Durham), R Schindler (Chicago), and D L Wilbur (San Francisco) 

Gastroentcf ology invites for publication clinical and investigative contributions 
which are of interest to the general practitioner as well as to the specialist and which 
deal with the diseases of digestion and nutrition, including their physiological, bio- 
chemical, pathological, parasitological, radiological and surgical aspects 

Manuscripts should be sent to Dr A C Ivy, Cast) oenterology, 303 East Chi- 
cago Avenue, Chicago, Illinois Letters regarding subscriptions and business mat- 
ters should be addressed to Mr R S Gill, Williams and Wilkins Company, Balti- 
more, Maryland 



OBITUARY 

DR WILLIAM DICK CUTTER 

William Dick Cutter, Chicago, aged 63, Fellow of the American College 
of Physicians since 1929 and Secretary of the Council on Medical Education 
and Hospitals of the American Medical Association since 1931, died of 
coronary thrombosis at the home of his daughter m Johnson City, Tennes- 
see, January 22, 1942 

Dr Cutter was born m Brooklyn, New York, September 14, 1878 He 
attended Adelphi Academy of Brooklyn , received an A B degree in 1899 
from Yale University, and an M D degree from Johns Hopkins in 1905 
After graduation from Yale he served as Assistant in Biochemistry at Co- 
lumbia University for two years during which time he also did graduate 
work m Berne, Switzerland He served an internship in the French Hos- 
pital m New York City, and then spent five years on the hospital staff of the 
Copper Queen Consolidated Mining Company in Bisbee, Arizona From 
1911 to 1919 he was Professor of Pharmacology and Physiology at the 
University of Geoigia Medical School It was during this time that he be- 
came interested in medical education and improved standards of medical 
practice He served as Secretary of the Board of Medical Examiners, New 
York State Board of Regents, from 1919 to 1923 , then as Dean of the New 
York Postgraduate Medical School for five years, and for the next three 
years as Dean of the School of Medicine of the University of Southern 
California 

In 1931 he was appointed Secietaiy of the Council on Medical Educa- 
tion and Hospitals of the American Medical Association, a position to which 
he gave all his skill, energy and devotion for the remainder of his life His 
careful compilation and study of the facts conceining various pioblems weie 
essential before he expressed an opinion or reached a conclusion He kept 
abreast of medical education and the pioblems peculiar to each medical 
school Even when he was obliged to make an unfavorable ruling, the 
recipient felt that Dr Cutter was fair and sympathetic Dr Cutter’s forte 
was the preparation of the large and small details of numerous problems for 
later review by the Council 

He was a member of Phi Beta Kappa, Sigma Xi, the Association for tne 
Advancement of Science, the Institute of Medicine of Chicago, the'Ameii- 
can Medical Association and the American College of Physicians Since 
1933 he served as Manager-editor of the Federation Bulletin of the State 

Medical Boards _ , 

Dr Cutter was a wairior evei ready to defend a principle, tirm a oit 

stubborn at times, honest, conservative, with faith in the slow evolution of 
the iSman race and the human individual, with a fine, mild character which 
at all titles upheld the high position of the medical profession We last saw 
him offSally at the April round-up of our regional conference, happy, alert, 

witty, an\ m the company of medical men "whom " 

\ LeRoy H Sloax, M D , h a C 1 , 

\ Governor for Northern Illinois 
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MODERN VIEWS ON THE TREATMENT AND 
PREVENTION OF HOOKWORM DISEASE-" 

By Justin Andrews, Sc D , Atlanta, Georgia 

Hookworms were first observed m man 104 years ago^, they weie 
known to have become well-naturahzed citizens of this hemisphere some 60 
years later ■ Although their etiological role was talcen for granted prior to 
that time, most of our reasonably exact information concerning their life- 
history, transmission, distribution, social and economic significance and con- 
trol has accumulated since the turn of tlie century Many of these facts, 
familiar to parasitologists, have not yet found their way into medical texts 
They appear intermittently in current medical journals in abbreviated 
form usually without interpretation The object of this paper, therefore, is 
to present a synoptic review, momentarily up-to-date, of information about 
one of tliese items — ^namely, control — from the standpoint both of the private 
practitioner concerned with the cure of the sickness caused by hookworms 
and of the public health official whose basic aim is the pievention of hook- 
worm disease 

Shoitly after hookworms were recognized as being a cause of disease in 
man,®’* then removal was attempted by means of drugs known to have 
antliehnintic values against other worms such as tapeworms and large 
roundworms These included male-fern, cusso, kamala, santonin, turpen- 
tine, benzene, etc , but none of these was uniformly satisfactory, the best 
of the lot being the etliereal extract of male-fern * This was rapidly replaced 
by thymol® which remained the standard anti-hookworm remedy for over 
30 )-eais, although beta-naphthol ® was popular in some parts of the world, 
especially tlie Orient In 1913, chenopodium, long known to have potent 
anthelmintic and some other less desirable properties, was reported on 
favoiably^' for its activity against hookworms and Ascans During the 

* Received for publication June 26, 1942 

Contribution No l6 from the Division of Malaria and Hookworm Service, Georgia De- 
partment of Public Healtli Read before the Regional Meeting of the American College of 
Physicians, Marcli 14, 1942, m Atlanta, Georgia. 
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next decade, it was the drug of choice in expelling hookworms and is still 
used extensively for this purpose 

That brings us up to comparatively recent times In 1921 a veterinary 
parasitologist, Maurice C Hall,® working with compounds of carbon and 
chlorine, found that carbon tetrachloride was amazingly efficient in removing 
hookworms from dogs Toxicity tests on dogs, monl<eys and finally man 
seemed to justify its administration to cases of human hookworm disease and 
well over a million individuals have been treated with this druo- 

It IS undoubtedly the most effective and most conveniently administered 
hookworm anthelmintic now known It is commonly employed in 3 or 4 
c c doses for adults in water, milk or capsules either with or followed by 
saline purgation It acts directly on the worms as it passes through the 
intestines, removing from 95 to 99 per cent of the type found in this country 
and completely defaunating from 60 to 90 per cent of the cases with a single 
treatment 

Carbon tetrachloride is not without its hazards, however. In the first 
place, it is occasionally, though rarely, toxic The number of instances of 
severe poisoning and of death associated with its use is extremely small 
and might reasonably be charged to chance were it not for the fact that the 
majority of tliem manifest a uniformity of syndrome which is experimentally 
reproducible in lower animals by administration of the drug This includes 
irritation of the gastrointestinal tract, excitability followed by depression, 
bilirubinemia, retention of guanidine in the blood, hypoglycemia and un- 
consciousness, sometimes with convulsions, not infrequently leading to death. 

It has been clearly demonstrated that these effects are not generally due 
to overdoses of the drug nor to impurities contained in it These unfor- 
tunate developments are difficult, if not impossible, to anticipate and occur 
without significant frequency in all groups except alcoholics Lambert ® 
treated 50,000 cases in Fiji without serious consequences and then had two 
deaths in a single week 

The chain of circumstances in these cases seems to be as follows carbon 
tetrachloride, like its chemical sibling, chloroform, is an anesthetic with a 
strong predilection for hepatic tissues The liver rapidly absorbs the drug 
from the blood and detoxicates it but, in some instances at least, is gravely 
injured by the process This acute necrosis interferes with normal hepatic 
glycogenolysis and increases the amount of bile pigments in the blood 
These combine with the blood calcium reducing the reserve calcium in the 
tissues and increasing its elimination from the body The loss of ionized 
calcium in the blood may be one factor in the intoxication syndrome, but 
what seems to be of even greater importance is the abnormal accumulation 
of guanidine in the circulation The elaboration of this noxious substance 
in unusual amounts is also due, presumably, to liver inj'urj' Calcium has 
an antagonistic and highly beneficial effect in guanidine poisoning liie 
depletion of calcium, occasioned by tlie bilirubinemia permits high blood 
concentrations of guanidine with consequent toxic manifestations. 
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These demonstrations have Jed to important practices m the pre- 
vention or cure of carbon tetrachloride poisoning, namely the prophylactic or 
tlierapeutic use of diets rich in carbohydrates and calcium and poor in fats 
and meats and, under emergency conditions, the parenteral administration of 
calcium and sugar 

Two other circumstances may lead to complications in the use of this 
drug The first of tliese is the consumption of alcohol either prior to or dur- 
ing treatment The cirrhotic liver of dironic alcoholics is m no condition to 
withstand the unusual strain placed upon it by this preparation Thus, it 
fails more rapidly and more frequently than does the normal liver, resulting 
in the succession of circumstances mentioned above Alcohol taken with 
carbon tetrachloride frequently results in violent and continuous nausea and 
vomiting, sometimes with intestinal hemorrhage, jaundice, delirium, con- 
vulsions and death Thus carbon tetrachloride should not be given to per- 
sons kno^vn to be habitually addicted to the use of alcohol and this stimulant 
should be strictly forbidden during treatment 

Heavy roundworm infections may also be a source of danger This drug 
stimulates these large parasites to abnormal activity, resulting in the for- 
mation of solid plugs of their bodies obstructing the intestine or in their 
migration anteriorly into the common bile or pancreatic ducts or the pharynx 
whence tliey may be extruded through the moutli or nose It is, therefore, 
of paramount importance (1) to ascertain by adequate laboratory examina- 
tion whether or not ascarids as well as hookworms are present, and (2) if 
tliey are, to see to their removal before proceeding with carbon tetrachloride 
treatment This may be readily accomplished with either chenopodium 
or hexylresorcinol. 

In an effort to increase the antihookworm efficiency of carbon tetra- 
chloride, to minimize its dangers when roundworms are present, and gen- 
erally to facilitate anthelmintic treatment under such conditions, various 
mixtures of carbon tetrachloride and oil of chenopodium® or ascaridol,^® 
its active principle, were introduced and have been very popular These are 
highly effective combinations for the expulsion of both hookworms and 
lound worms but, it must be remembered, contain elements of danger from 
two sources rather than only one These properties are not supple- 
mental as tlie injuries caused by carbon tetrachloride are mainly hepatic, 
whereas those due to chenopodium are directed against the central nervous 
system Such compound anthelmintics should be administered only under 
the careful supervision of a watchful physician 

Hall likewise directed attention to the hookworm-removing attributes 
of tetraclilorethylene It is closely related chemically to carbon tetra- 
chloride and IS used m the same dosage Although it is not as effectne as 
tlie other drug, it seems to be almost entirely devoid of its toxic propensities 
due to Its lower solubility in aqueous systems and to its minimal absorption 
from the intestine Its efficiency vanes m tlie hands of different investi- 
gators Our own observations on carefully controlled cases convince us that 
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although a single treatment will not get.nd of the last hookworm from more 
than 50 per cent of our patients, it will remove about 90 per cent of all hook- 
woims Two treatments with tetrachlorethylene are about equivalent to 
and aie much safer than a single dose of carbon tetrachloride m dislodging 
hookworms In spite of its lower efficiency, it is preferred by most helmin- 
thologists because of its greater safety There are virtually no contra- 
indications to its use except alcohohsm and ascariasis A mixture of tetra- 
chlorethylene and oil of chenopodium used under this last circumstance has 
received favorable report 

The latest anthelmintic of significant meiit is hexylresorcinol introduced 
as an ascaricide in 1930 It is mentioned here because of its incidental 
hookworm-removal value In 1 gm doses for adults it removes practi- 
cally all roundworms and about 70 per cent of the hookworms, though only 
a comparatively small percentage of patients are rendered hookworm-free 
from a single dose If the pills aie swallowed (not chewed), there are no 
known contraindications and it can be given repeatedly even to small chil- 
dren, aged persons and debilitated individuals It is, therefore, an ideal drug 
for prehooicworm treatment when Ascans is present 

Briefly summarizing these current contributions to our knowledge of 
the treatment of hookworm disease, we may conclude that, from the stand- 
points of safety and efficiency, tetrachlorethylene is the best diug for use in 
uncomplicated hookworm infection When roundworms are also present, 
hexylresorcinol followed by tetrachlorethylene or several hexylresorcinol 
treatments in rapid succession will give most satisfactory results Carbon 
tetrachloride and oil of chenopodium are potent but unsafe anthelmintics, 
the older vermifuges lack botli safety and efficiency 

In the public-health field of hookworm-disease pievention, similar shifts 
in principle and procedure have evolved The activities of the Rockefeller 
Sanitary Commission from 1910 to 1914 had numerous and fai -reaching 
effects That their mass treatments served to reduce the incidence and, pre- 


sumably, the intensity of hookworm infection in the southern states seems 
clearly indicated by the studies of Keller, Leathers and their associates 
The educational efforts which supplemented the treatment campaign gen- 
erated interest in and a desire for local health facilities especially among 
rural populations Perhaps the greatest consequence was the stimulation 
of scientific interest in the subject of hookwoim disease and its control 


Laboratory and field lesearches were carried on the world over 

Space and time limitations forbid the summarizing of the infoimation 
f»-ained as a result of these endeavors It is interesting to note, however, 
Slat this study, like most intensive and extensive inquiries, progressed 
ranidly fiom the stage of qualitative exploration to that of quantitative 
analysis This led to a concept of hookworm disease with which most 
medical men and many public health officials do not seem to be familiar 

Briefly expressed, it attempts to distinguish between Jiookuonn disease 
m Its most literal sense and siibchnical hookzaorm mfeciion, which is gen- 
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erally much more common The distinction is based on the number of 
worms present and the nutiitional status of the host as shown m the fol- 
lowing argument with its implications concerning hookworm-disease control 

1 Adult hookwoims suck blood continuously The amount removed is 
propo) tional to the number of hookworms present 

2 If they remove blood more lapidly than it can be foimed HOOK- 
WORM DISEASE {anemia) results, if not, the condition is one of 
subclinical hookzvoi m infection 

3 The piimaiy objective of public health authoiities should be the de- 
tection, prevention and conUol of HOOKWORM DISEASE rather 
than the elimination of subclinical hookworm infection 

4 Inasmuch as the rate of blood removal by hookworms varies dnectlj' 
with the number present and tlie rate of hemoglobin formation is 
noimally governed by non and protein intake, it follows that 

a Hook^\olm disease is more likeljr to occur and will be more se- 
veie when worm buidens are high and iron-protein consumption 
lou 

b When adequate iron-protein consumption prevails, hookworm 
infection, with rare exceptions, will be subclinical whether woim 
burdens are hea\’y or light 

c When diets are iron-protein deficient, a chiomc, progiessive 
anemia will develop irrespective of the piesence oi absence of 
hookworms 

5 Theiefore, even in hookworm-infested aieas, all instances of anemia 
are not necessarily cases of hookworm disease Intelligently planned 
hookzvorm-disease control must distinguish betzveen anemias caused 
or augmented by hookworms and those due to othei causes 

6 To accomplish the control of hookworm disease, knowledge of the 
intensity as well as the incidence of hookworm infection must be con- 
sidered in relation to the non-hookworm anemias of the people con- 
cerned 

In considering this reasoning, it must be remembeied that hookworm, 
like many other helminthic infections, is fundamentally different from bac- 
terial or protozoan infections in that tlie causative organism — ^liookw^orms — 
does not multiply within the body of its host Indeed, there is good cm- 
dence to show^’ that if the entrance of hookworm larvae to the body is 
prevented, the number of hookworms remaining not only fails to increase 
but actually diminishes at a relatively rapid late This, of course, is the basis 
for public health reliance upon samtaiy' excreta-disposal facilities for homes 
and schools in tlie contiol of hookAvorm disease 

Thus, emphasis is shifting from hookworm infection to hookworm dis- 
ease We no longer advocate the landom examination of school children, 
but rather the selectne sui\ey of anemic persons m school or out, under 20 
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years of age This amounts to an investigation of “suspects” Stool 
specimens are examined in the laboratory first of all by brine flotation to 
identify all egg-positive individuals. Their stools are then subjected to an 
egg-counting^ procedure which indicates the approximate number of hook- 
worm eggs per unit of stool. Inasmuch as the number of worms present 
varies directly with the magnitude of the egg-count, this gives a rough 
measure of the intensity of tlie infection, permitting the separation of per- 
sons with a sufficiently heavy worm-burden to cause anemia from those whose 
worm burdens are so light that tlie observed anemia is probably due to some 
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cause other than hookworms Here m Georgia we have set 5,000 eggs per 
c c an egg-concentration which is roughly equivalent to 200 worms, as the 
level above which we will do hookworm-control follow-up, below which wt 
lo-nore the presence of hookworms and start looking for some other c,iu*>c of 
anemia Our basis for this particular figure is shown in the acconipan>ing 
curve ffigure 1) m which it is apparent that not much change in hemoglobin 
levels is associated with hookworm infection until worm burdens equivalent 
to 5 000 eggs per c c are readied 

Modern hookworm iinestigation-and-control ttdimc centers on tlie 
f-miilv instead of the individual The probability of high rates oi iamil> 
incidence is obvious when one considers that the intcction is transmitted 
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pnmaiily thiough baie feet m contact with polluted soil This combination 
of circumstances occurs most frequently in the environs of the home and is 
more likely to occur around certain homes than aiound others Thus, the 



intensity as well as tlie incidence of infection revolves around the family 
This is indicated in the accompanying figure (figure 2) in which the solid 
line represents the locus of average egg-counts, by egg-count classes, of 
“initial contacts,” that is, the first anemic member of the family seen, under 
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20 years of age, while the broken line shows the same information for the 
139 families of which they are members It will be obseived that the aver- 
age egg-counts of the families increase with those of the “initial contacts” , 
thus, the intensity of infection m the initial contact turns out to be fairly 
representative of the average family worm burden This means that 
families needing hookworm relief can be identified from these initial contacts 
and that, as a general rule, it is unnecessary to examine other members of 
the suspected families if, for example, group treatment is planned as the 
control measure 

What IS to be done for these hookworm-disease families once they are 
identified? First of all, their sick members must be made well This re- 
quires medical service, and as far as possible, is handled by private physicians 
m Georgia Indigency is high, however, among hookworm suffereis, and it 
IS usually the expressed desire of local medical groups or practitioners that 
health doctors assume treatment responsibilities for such patients An- 
thelminthic drugs are supplied gratis to medical men by the State 

The therapeutic problem is a dual one consisting of worm removal and 
treatment of the anemia As Payne and Payne and others ““ have 
recently shown, hemoglobin recovery following worm expulsion without iron 
therapy is a long-drawn-out process This is especially true when dietaries 
are iron deficient On the other hand although iron administration alone 
produces rapid improvement in the blood picture, the gams are not sustained 
unless the worms are removed In Georgia we do both, giving iron, 
usually as Blaud’s pills, before dewormmg if the anemia is exceptionally 
severe, le, hemoglobin level of 5 gm or less, after worm removal if the 
anemia is moderate Educational efforts are made thereafter, to improve 
the dietary so that greater iron intake in food is provided especially for 
growing children in whom the concurrence of hookworm anemia and nutri- 
tional anemia is most marked 

The prevention of hookworm disease is, first of all, a matter of sanitation, 

1 e , the provision of approved excieta-disposal facilities, secondly, education 
concerning their use and the physical benefits that will result therefrom 1 be 
sale and use of sanitary sewage-disposal structures for homes and schools is, 
therefore, vigorously promoted but in these days of progressively restricted 
WPA participation in community sanitation pi ejects, of increasing costs and 
decreasing availability of materials and of labor, the prospects of preventing 
any oreat amount of hookworm transmission by the use of standard sanitarj 
umtrare comparatively remote Families that cannot afford minimal medi- 
cal service cannot afford pit privies 

In those numerous instances, therefore, m which home sanitation cannot 
be provided, an attempt is being made in this State to dc\elop more definitely 
preventive values from anthelmintic treatment than it provides as ordmarilj 

adminibtered^ted individuals suffci mg from hookworm anemia arc 

treated with iron and tetrachloreth} Icne a.s fa:,t as thev arc discovered ir- 



TREATMENT AND PREVENTION OF HOOKWORM DISEASE 


899 


respective of whether or not the premises are to be sanitated The de- 
worming of other members of the family at that time is not encouraged If 
a pit privy is provided and used, there will be no increase in the intensity of 
infection and so family treatment is not necessary If, however, the house- 
hold must get along without sanitary facilities, at least one and desirably two 
worm-removal treatments are urged for all members of the family during the 
cold winter months of the year The object here is to reduce and, if possible, 
to eliminate the family worm burden at a time when immediate reinfection 
is less likely tlian during the summer months The unfavorable effect on 
non-parasitic stages of hookworms of temperatures below 50° F has been 
noted by various observers Augustine,®^ working in southern Alabama, 
was unable to find larvae in polluted soil fiom the latter part of December into 
March Our own findings in south Georgia, incomplete and inconclusi\e, 
confirm this observation Thus it appears that the soil in this area tends to 
become free from infective larvae during the winter months and the likeli- 
hood of reinfection following treatment at this season is correspondingly 
remote This seasonal prophylactic effect is enhanced by the fact that it is 
during the cold months of the year that ruial residents wear shoes if they 
ever wear them at all 

A last anti-hookworm possibility, at present in its incipient stage, may in 
the long run surpass m importance either sanitation or treatment The 
experiments of Cort and Otto“ and their students on hookworm 

disease in dogs suggest (1) that a highly protective, specific immunity to 
hookworms and hookworm disease may be developed by experience with the 
infection, and (2) that this resistance can be broken and rendered ineffective 
by dietary deficiency This effect is entirely separate and distinct from the 
inability to exert hematopoietic potentialities to their utmost because of 
inadequate iion-and-protem consumption Its most striking demonstration 
is in the case of previously immunized dogs whose resistance, reduced by de- 
ficient diet, is suddenly restored by adequate dietary supplements Under 
these conditions, the dogs recover chmcally, lose worms spontaneously and 
resist further infection 

It would be entirely premature to assume from the above that the man- 
hookworm system will interact as the dog-hookworm system has been shown 
to do Nevertheless, there is abundant epidemiologic evidence to suggest 
that this relationship may prevail and, as far as I know, none to refute it 
Perhaps the time may come, therefore, when we will know tliat we can pre- 
vent and cure human hookworm disease by dietary manipulation, income 
and gustatory fancy permitting 

In summarizing the preventive aspects of this subject, it may be said 
that although sanitation, treatment and education remain the familiar arma- 
mentarium of the hookworm fightei, then application is now ordered and 
refined as never before (1) discrimination between hookworm disease 
and subclinical hookworm infection, (2) by differentiating between tin. 
anemia due to hookworms and those due to other causes, and (3) by the 
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recognition of the family rather than the individual as the unit of investi- 
gation and control The relation of diet to hookworm infection and its 
prevention is already known to be important, present knowledge suggests 
that It may become more so in the future 

REFERENCES 

1 Dubini, a Nuovo verme intestinale umano (Agchylostoma duodenale) constituente 

un sesto genere dei nematoidei propni dell' uomo, Ann univ di med e chir, Milan, 
1843, cvi, S-13, 2 pis 

2 Ashford, B K Ankylostomiasis in Puerto Rico, New York Med Jr, 1900, Kxi, 

5S2-SS6 

3 Perroncito, E Osservazioni elmintologiclie relative alia malattia sviluppatasi endeinica 

negli operai del Gottardo, Atti r Accad dei Lincei, Rome (Mem d classe di sci fis , 
mat e nat ), 1800-a, Anno 277, ser 3, vii, 381-433 

4 Perroncito, E L'anemia dei contadini, fornaciai e minatori m rapporto con I’attualc 

epidemia negli operai del Gottardo, Ann d R Accad di Agric di Torino, 1880-b, 
xxiii, 219-410 

5 Bozzolo, C Di un’ altra sostanza attiva contro I’anchilostoma Dubini, Giorn di r 

Accad di med di Torino, 1881, ser 3, xxv, 66-67 

6 Bentley, C A Some notes on ankylostomiasis in Assam, Ind Med Gaz, April 1904 

7 Schuffner, W , and Vervoort, H. Das Oleum Chenopodii anthelmmtici gegen Ankylos- 

tomiasis in Vergleich zu anderen Wurmmitteln, Trans Internal Cong Hyg and 
Demog, Washington, 1912, i, 734-739 Same in Munchen med Wchnschr, 1913, lx, 
129-131 

8 Hall, M C Carbon tetrachloride for the removal of parasitic worms, especially hook- 

worms, Jr Agric Res , Washington, 1921, xxi, No 2, 157-175 

9 Lambert, S M Carbon tetrachloride in the treatment of hoolcworm disease Ob- 

servations on fifty thousand cases, Jr Am Med Assoc , 1923, Lxxx, 526-528 

10 Minot, A S The relation of calcium to tlie toxicity of carbon tetrachloride in dogs, 

Proc Soc Exper Biol and Med , 1927, xxiv, 617-620 

11 Minot, A S, and Cutler, J T Guanidine retention and calcium reserve as an- 

tagonistic factors in carbon tetrachloride and chloroform poisoning, Jr Clin Iiucst, 
1928, VI, 369-402 

12 Smilie, W G, and Pessoa, S B Treatment of hookworm disease with a niLxturc of 

carbon tetrachloride and ascaridol. Am Jr Trop Med, 1925, v, 71-80 

13 Hall, M C, and Shillinger, J E Tetrachlorethylene, a new anthelmintic, Am Jr 

Trop Med, 1925, v, 229-237 

14 Maplestone, P a , and Mukerji, A K Comparison of thymol and some otlitr drugs 

in the treatment of hookworm infection, Ind Med Gaz, 1940, Ixxv, 193-200 

15 L\mson, P D, W\rd, C B, and Brown, H W • An effective ascancide— hcxylrcsor- 

cinol, Proc Soc Exper Biol and Med, 1930, xxvii, 1017-1020 

16 Keller, Alvin E, Leathers, W S, and Densen, Paul if The results of rtctnt 

studies of hookworm in eight southern states, Am. Jr Trop iltd, 1940, x-x, 493-509 

17 Chandler, Asa C Hookworm disease, 1929, New York. 

18 Andrews, Justin Hookworm disease and plans for its control in Georgia, Georgia 

Malaria Bulletin (Hookworm Supplement), 1940, lu, 64-78 

19 Payne, G C, and Payne, Florence K. Relative effcctivene»s of iron and aiithelniin- 

tics In the treatment of hookwoon anemia, Am Jr Hyg, 1940, .\xmi D, 125-132 

20 Rhoads C P, Castle, W B, Payne, G C, and Lawsox. H A Observations on 

the etiology and trcaUneiit of anemia assoemted with hookworm mfeetion in Puerto 
Rico, Medicine, 1934, xin, 317-376 



TREATMENT AND PREVENTION OF HOOKWORM DISEASE 


901 


21 Augustine, D L Studies and observations on soil infestation with hookworm in 

southern Alabama from October, 1923, to September, 1924, Am Jr Hyg, March 
Suppl, 1926, VI, 63-79 

22 Com, W W, and Otto, G F Immunity m hookworm disease. Rev Gastroenterology, 

1940, vn, 2-11 

23 Foster, A O, and Com, W W The effect of diet on hookworm infestation m dogs, 

Saence, 1931, Ixxiii, 681-6S3 

24 Foster, A O , and Cort, W W The relation of diet to the susceptibility of dogs to 

Ancylostoma caiimuin. Am Jr Hyg, 1932, xvi, 241-265 

25 Foster, A O , and Cort, W W Further studies on the effect of a generally deficient 

diet upon the resistance of dogs to hookworm infestation, Am Jr Hyg, 1935, xxi, 
302-318 



MYELOID HYPERPLASIA AND METAPLASIA IN- 
DUCED BY EXTRACTS OF URINE FROM 
PATIENTS WITH MYELOGENOUS 
LEUKEMIA 

By Robert W Heinle, Joseph T Wearn, F A C P , David R WEiR,t 
and Frederick A Rose, Cleveland, Ohio 

In previous brief repoits/’“ the effect in guinea pigs of injection of ex- 
tracts of uiine from patients with leukemia has been desciibed The results 
indicated that extracts of urine from patients with chronic myeloid leukemia 
produced myeloid hyperplasia and metaplasia in the organs of guinea pigs 
with considerably greater frequency than did extracts of mine fiom patients 
with other diseases and from normal people 

Four different methods of extraction were effective in lecoveimg the 
active material from the urine of patients with chionic myeloid leukemia 
These included the original kaolin adsoiption, a benzoic acid adsorption, 
and a chloroform extraction The product of the latter was divided into 
two fractions, both of which had some activity All of these metliods ha^c 
been adapted from standard procedures used to recover certain of the en- 
docrine products from urine 


Experimental 

Urine was obtained from patients with chronic myeloid leukemia, acute 
myeloid leukemia, chronic lymphoid leukemia, acute lymphoi^ leukemia, 
acute monocytic leukemia (Schilling type), Hodgkin’s disease, multiple 
myeloma, aplastic anemia, infectious mononucleosis, and cai cmomatosis 
Sufficient urine could not be obtained from each type of disease to make 
extracts by each of the methods, and the major part of the investigation was 
done with extracts of mine from patients with chronic myeloid leukemia, 
chronic lymphoid leukemia, and from noimal individuals 

Guinea pigs were employed as experimental animals These were young, 
male animals weighing between 180 and 250 grams at the beginning of the 
experiment No attempt was made to secure a uniform strain 1 he guinea 
pig was selected because it is a convenient size and because spontaneous 
leScemia seldom occurs in this animal Mice, lats, labbitv, and njonke>«> 
were used in small numbers but because of difficulties encountered, further 
experimentation with them has been postponed 

* Read at the St Paul meeting of the American College of Pipsieian-. Mini 20, IVU 
From the Department of Medicine oi Like.ide ffosp.tal and Weae.n keserv. 
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Williams Memorial Fellow m \ftdieine. finmrul by a grant irom the i-dv ird M -n 
Williams Fund 
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Guinea pigs leceived the extiacts of uiine m daily subcutaneous in- 
jections varying in volume from 0 1 to 10 c c and representing from 60 c c 
to 800 cc of original urine Details of dosage will be amplified as each 
extract is desciibed The injections were continued for a period generally 
not exceeding 10 weeks, if death had not occurred sooner Most of the 
animals died or were sacrificed within that period of time 

Complete autopsy was performed as soon after death as possible The 
wet weight of the spleen and liver were recorded routinely Sections were 
obtained from femoral, tibial, and humeral marrows, spleen, liver, lymph 
nodes, kidney, adrenal, heart, and limgs Impiint films were made of mar- 
row, spleen, and liver and stained with Wright’s stain Slices of the organs 
were placed in acid-Zenker’s solution, and the sections made from these were 
stained witli hematoxylin and eosm Special stains on fixed tissue sections, 
including Wright, Mallory, Maxiraow, and Giemsa stains were made in 
several instances The peripheral blood of the animals was examined not 
less than once a week during the course of the injections This examination 
included a hemoglobin estimation (Sahli method), white blood count, 
and differential blood count 


Results 

Approximately half the animals receiving extracts of urine from patients 
with chronic myeloid leukemia showed evidence of myeloid hyperplasia 
and metaplasia Only about 15 per cent of animals receiving extracts of 
urine from individuals not having myeloid leukemia showed a similar re- 
sponse, and in tliese animals, tlie response was generally less marked 

Many of the animals which subsequently showed the myeloid response 
became ill, and either failed to gam or actually lost weight The changes 
in the blood of these animals were not constant In a great many animals, 
nothing moie than a mild anemia was noted In some, a severe hypochromic 
anemia, with hemoglobin as low as 45 per cent (7 0 grams) developed 
Nucleated red cells and polychromatophilia were present A few of these 
animals had free blood in the peritoneal cavity at autopsy, the exact origin of 
which could not be determined 

The white blood counts ranged from normal to moderately elevated, 
few being m excess of 25,000 The majority of cells were adult polymor- 
phonucleai neutrophiles In animals with elevated white blood counts, a 
small number of myelocytes and blast cells were present The blood plate- 
lets weie not altered We do not feel that the changes m the peripheral 
blood were specific Thej’^ probably only reflected the general condition of 
the animal 

There was little gross change m the organs at autopsy In some 
animals, the spleen was considerably enlarged, weighing as much as 40 
grams Some of the smallest spleens (0 25 gram wet weight), howe\er. 
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showed the most marked histological changes On cutting the spleens, the 
follicular structure was found to be obliterated or less prominent tlian 
normal The bone marrow generally appeared grossly normal, although 
m a few instances it was redder and less fatty than normal Other organs 
did not show any gross changes 



Fig 1 Comparison of spleen from guinea pig given extract of urine from normal 
individual (above) witli spleen from guinea pig given extract of urine from patient witii 
chronic myeloid leukemia (below) Low power, 27 X 


Histological changes, in contrast, were marked, and supplied the criteria 
for judging the degree of myeloid change present 

Fit'^ure 1 is a low power comparison of the spleen of an animal showing 
the myeloid change with tliat of an animal not showing such a change 
The loss of piominence of follicular structure is at once apparent Figure 2 
IS a higher power view to show the general nature of the cellular response 
in the spleen The myeloid change is produced by the presence of cells, 
including blasts, myelocytes, and adult pol>morphonuclear neutrophiles. 
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Cells undergoing mitotic division are present, as are also multinuclear giant 

cells, histologically identical with megakaryocytes 

The bone marrow of animals showing the myeloid reaction contained 
an increased number of immature granulocytes In many i.^^ *ere 
were also present increased numbers of immature red cells There was a 




















Fig 2 (above) Spleen from gumea pig given e-^tract of ™^d"neSSooS't? 
chronic myeloid leukemia showmg presence of immature myeloid cells an 

High power, 590 X , frnm ^or- 

Fig 3 (below) Tibial bone marrow from guinea P>ge‘!f“^r?m patient witli chronic 
mal mdividual (left) and from gumea pig pven extract o* ^ cellularity Low 

myeloid leukemia (right) to show decreased amount of fat and mcrease 

power, 158 X 
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compensatory reduction of fat Figure 3 is a low power comparison of the 
femoral marrow of an animal receiving extract of urine from a normal 
individual Figure 4 shows high power views of unfixed marrow imprints 
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present to some degree Othei organs frequently showed myeloid meta- 
plasia, however 

Figure 5 shows the liver of an animal showing myeloid metaplasia The 
abnormal cells weie typically found in peiivascular and periportal sites and 



Fic 5 Section of liver from guinea pig given extract of urine from paliuit with chronic 
myeloid leukemia sliowing myeloid infiltration in periportal area Two cells in mitosis (if) 
are visible High power, 1000 X , 


consisted of mature and immature granulocyte^ including blast cells and 
cells undergoing mitotic division / 

Myeloid metaplasia frequently occurred nl the suprarenal gland where 
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it was found m the cortex, immediately beneath the capsule, and between 
tlie cords of cortical cells Figure 6 shows an area of adrenal cortex con- 
taining mature and immature granulocytes 

Another observation of interest was that the lungs of guinea pigs re- 
ceiving extracts of urine from normal people or patients witli chronic 
lymphoid leukemia, showed a considerable amount of lymphoid activity 



Fig 6 Section of suprarenal cortex from guinea pig given extract of urine from pa- 
tient witli chronic myeloid leukemia showing infiltration with ni>cloid cells High power, 
590 X \ 

around small, peripheral blood v^sels In such animals there was a cuff of 
mature and immature lymphocy^ aiound nearly every vessel This is 
shown in figure 7. In animals showng the myeloid response, such lymphoid 
activity was absent or gieatly dimirn^ied This is shown in figure 8 A 
similar state of affairs existed in the kidneys Guinea pigs receiving extract 
of urine from normal individuals or pati^ts with chronic lymphoid leukemia 
had kidneys' which contained a variable number of small mononuclear cells, 

\ 

\ 
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presumably lymphocytes, m the spaces between the glomeruli and proximal 
convoluted tubules Kidneys from guinea pigs showing the myeloid re- 
sponse did not contain sucli cells 



Fic 7 Section of lung from gumea pig given extract of urine from patient witli 
chronic lymphoid leukemia showmg large numbers of mature and immature IjmphoQtw 
surroundmg blood vessels at periphery of lung Extract of urine from normal mdividuals 
produces a similar picture. Low power, 135 X 
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Foi purposes of classification in discussing the vaiious extracts, the 
myeloid reaction just described has been graded as +++, ++, +, and ±, 
depending upon the degree of change present A +++ response indicates 
changes in all of the organs as described above whereas a ± lesponse in- 
dicates changes only in the spleen and marrow and such changes, although 
qualitatively identical with those described, are quantitatively less 

The classification of “erythroblastic” is included in the charts Animals 
in this group showed large numbers of nucleated red cells in the organs of 
the hematopoietic system When the reaction was less marked, the normo- 
blast was the predominant cell When the reaction was greater, large num- 
bers of true blast cells (presumably megaloblasts) were found in association 
with the more mature normoblasts Such cells weie present in spleen, liver, 
marrow and supiarenal glands There, was no disturbance of the granu- 
locyte series in these animals, the reaction apparently being limited to the 
erythrocyte series The significance of the reaction is not entiiely clear but 
we believe it represents a non-specific stimulation which occuis because of a 
peculiar susceptibility in certain of the guinea pigs 

Animals not having any of the characteristics listed above weie classified 
as negative 

Results with Kaohn Extract Method This method was adapted from 
tliat described by Houssay and Biasotti ® Urine was obtained from patients 
with chronic myeloid leukemia, chronic lymphoid leukemia, Hodgkin’s dis- 
ease, acute monocytic leukemia, multiple myeloma, infectious mononucleosis, 
carcinomatosis, and from normal individuals Eight to 10 liters were ex- 
tracted at one time Enough concentrated HCl was added to make the pH 
approximately 1 5 using thymol blue as an indicator The acidified urine 
was placed in a five gallon carboy and 10 grams of colloidal kaolin (Merck) 
were added per liter of urine The carboy was agitated vigorously once or 
twice an hour for about eight hours It was then placed in a cold room (40 
to 50° F ) overnight to allow tlie kaohn to settle The supernatant urine 
was removed by siphon and about one liter of water added and mixed with 
the kaolin This mixture was filtered on a Buchner funnel with suction 
until the kaolin was only damp Sixty-six per cent alcohol, 100 cc per 
original liter of urine, was tlien added to the kaolin and was mixed thor- 
oughly four or five times during the next two hours The alcohol was 
separated from the kaolin on a BuChner funnel with suction and the kaolin 
discarded The clear, brown, alcoholic solution was placed in an evaporating 
dish and tlie alcohol evaporated in a fan blast at room temperature After 
tlie alcohol had evaporated, an acid insoluble precipitate formed Enough 
10 per cent sodium hydroxide was added to adjust the pH to 7 5 to S 0 
using brora-thymol blue as an indicator The addition of the alkali dis- 
solved the precipitate completely Distilled water was added so that 1 c c 
of the extract represented 33 c c of original urine The extract was passed 
through a Berkefeld V filter and stored in sterile bottles 
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This material was injected subcutaneously into guinea pigs in doses of 4 
to 10 cc. daily, most animals receiving two doses of 4 cc daily Many 
of the animals receiving this extract of urine made from patients with 
chronic myeloid leukemia died between the fifth and eighth week of injection 
If death had not occurred by the tenth week, the animals were generally 
sacrificed A few were maintained for longer periods Animals receiving 
extracts of urine from patients not having chronic myeloid leukemia gen- 
erally remained well 

The results obtained with this extract are shown in table 1 The myeloid 
leukemia urine extract produced myeloid change with greater fiequency than 
did the other t)q)es of urine extracts, 13 of 26 animals showing sucli myeloid 
reaction Two of 15 animals receiving normal urine extract showed a + 
myeloid response and two animals receiving urine extract from a patient with 
multiple myeloma showed weakly positive myeloid reactions One animal 


Table I 

Results Obtained with the Kaolin Extract 



Chrome 

Myeloid 

Leukemia 

Chrome 

Lymphoid 

Leukemia 

Normal 

Hodgkin's 

Disease 

Acute 

Monocytic 

Leukemia 

Multiple 

Myeloma 

Miscel- 

laneous 

Myeloid reaction 

■■ 







++ + 








+ + 




! 



2 

+ 



2 



1 


d: 






1 


Erythroblastic 


1 






Negative 

n 

5 

13 

2 

2 


3 


receiving urine extract from a patient with infectious mononucleosis and 
another animal receiving urine from a patient with aplastic anemia showed 
strong positive myeloid reactions These two animals are included under 
miscellaneous in table 1 Three other animals receiving urine extracts 
from patients with polycythemia rubra vera and carcinomatosis did not 
show positive myeloid reactions Two of tlie 15 guinea pigs receiving urine 
extract from normal individuals showed a positive myeloid response None 
of the SIX animals receiving extract of urine from chronic lymphoid leukemia 
patients had a positive myeloid reaction 

Bensoic Acid Extract Method: This method was adapted from that 
described by Katzman and Doisy * Urine was collected from patients with 
chronic myeloid leukemia, chronic lymphoid leukemia, acute monocytic 
leukemia, and from normal individuals and preserved with chloroform (10 
to 20 c c/per liter) . Glacial acetic acid was added in sufficient quantity to re- 
duce the pH to 4-5 using methyl red-methylene blue as an indicator The 
acidified urine was filtered through coarse paper and tlie precipitate discarded 
A saturated solution of benzoic acid in acetone was added to the filtered urine 
in amounts of 50 c.c per liter, with vigorous stirring The benzoic acid prt- 
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cipitated immediately, and after a short time allowed for settling was sepa- 
lated by filtration on a Buchner funnel To the benzoic acid was added a 
volume of acetone equal in volume to that m which the benzoic acid was 
originally dissolved The acetone insoluble material was allowed to settle 
out and most of the supernatant material was siphoned off The remainder, 
including the precipitate, was separated by centrifuging The precipitate 
was washed five times with acetone to remove the remaining benzoic aad 
The precipitate was next washed three times with distilled water (using 25 
cc of water for each liter of urine unless larger amounts of urine were 
handled at one time In the latter event, we used 300 to 500 c c distilled 
water per 100 liters of urine ) This preparation yields the material soluble 
m an acid medium and was found to have little or no activity when adminis- 
tered to animals The precipitate was resuspended m a small amount of 
water and the pH adjusted to 7 5—7 8 by the addition of 5 per cent sodium 
hydroxide and final volume was adjusted so that 1 c c of the solution re- 


Table II 

Results Obtained with the Benzoic Acid Extract 



Chronic 

Mjeloid 

Leukemia 

Chronic 

Lymphoid 

Leukemia 

Normal 

Acute 

Monocytic 

Leukemia 

Myeloid reaction 





++-1- 

3 




++ 

2 


1 


+ 

1 

1 

1 1 



1 

1 


1 

Erythroblastic 

1 

1 

1 


Negative 

4 

5 

‘ 

1 


presented 333 c c of original urine The material was centrifuged to sepa- 
rate any insoluble material still remaimng The supernatant fluid, which was 
now a clear, dark brown solution, was put m sterile bottles and 0 5 per cent 
phenol added as a bacteriostatic No infections resulted in the animals in- 
jected with this material 

Extracts prepared by this method were obtained from the urines of 
patients witli chronic mjeloid leukemia, chronic lymphoid leukemia, acute 
monocytic leukemia, and from normal individuals They were administered 
to guinea pigs in progressive daily doses of 0 25 c c to 1 5 c c This extract 
usually caused death of the animals within two weeks of tlie beginning of the 
inj'ections, and the total amount of original urine necessary to produce a 
positive result was less than that required in other extracts Extract from 
only 3 24 liters of urine from patients with chronic myeloid leukemia was 
sufficient to produce positive myeloid reactions, on the average 

Results obtained with this extract are shown in table 2 Se\en of 12 
animals receiving the extract of urine from patients with clironic m>eloid 
leukemia showed positive myeloid reactions, five of which were strongly 
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positive Two of eight animals given extract of urine from patients with 
chronic lymphoid leukemia showed weakly positive myeloid reactions as did 
one of three animals receiving extract of urine from noimal individuals 
One of two animals receiving extract of urine from a patient with acute 
monocytic leukemia also showed a positive myeloid reaction The erythro- 
blastic response was obtained in three animals 

Chloroform Extracts Method. Urine was obtained from patients with 
chronic myeloid leukemia, chronic lymphoid leukemia, Hodgkin’s disease, 
acute monocytic leukemia, acute blastic leukemia (type unidentified) and 
from normal individuals Insofar as possible, urine from several patients 
with the same disease was pooled until enough was obtained to make extract 
for the entire series of animals In this way, a homogeneous extract was 
prepared and it was certain that all animals were receiving identical mateiial 
Urine was strongly acidified by adding 250 cc of concentrated HCl per 
1750 c c of urine It was boiled in open bealcers for at least 10 minutes 
to hydrolyze The hydrolyzed urine was then extracted in a continuous 
chloroform extractor Urine flow was adjusted so that about one liter 
of urine passed through the extractor each hour The urine entered the 
lower end of the extraction column and was discarded from the top The 
chloroform, after condensing in the reflux type condenser, was broken into 
small droplets by a' fused ground glass disk inserted in the tube which ad- 
mitted the chloroform to the extraction column The chloroform collected 
in the lower end of the extraction column and returned to the flask as a 
result of the hydrostatic pressure maintained in the extraction column Prac- 
tically no difficulty with emulsions w^s encountered when working with 
these strongly acid urines 

If the urine was less strongly acid (pH 3 5, for example), emulsions with 
chloroform were produced which were best broken up by placing a constant 
temperature water bath (60° C ) around the lower end of the exti action 
column 

After the urine had been extracted, the chloroform extract was distilled 
at atmospheric pressure on a water bath to a convenient volume Usually, 

20 liters of urine weie extracted with 300 to 500 c c of chloroform, and the 
final cliloroform extract was distilled to 100 to 150 c c m volume 

This chloroform extract was extracted five times with 50 c c portions 
of 10 per cent sodium hydroxide in order to remove components soluble in 
strong alkali This should, theoretically, have removed the acids and 
phenols, leaving the neutral substances in the chloroform 

The remaining chloroform fraction was placed in a sterile buetton fl.isk 
and enough sterile sesame oil added so that after removal of the chloioform 
1 cc of the oil preparation was derived from approximately 5,000 cc of 
urine Chloroform was removed by appl>ing suction to the flask, the iii- 
comiii'^ air being filtered through a sterile Berkefeld filter The preparation 
was dark, reddish brown in color and was not a complete y>Iution Some 
of the solid material slowK settled out so that it was nttt^sary to shake the 
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bottle vigorously before administration This oil extract contained the 
chloroform soluble, alkali insoluble fi action of the urine extract 

The five 50 c c portions of 10 per cent sodium hydroxide were pooled 
and the pH adjusted to approximately 1 0 by the addition of concentrated 
HCl This caused a heavy precipitate to form It was evaporated to dry- 
ness on a steam bath The dry material was ground up and extracted five 
times with 50 c c of chloroform This made it possible to free the mixture 
of the salt present The chloroform extract was passed through coarse 
filter paper to remove particulate matter and the paper washed with small 
amounts of chloroform until no brown color remained It was placed in 
a sterile suction flask equipped with a Berkefeld filter and evaporated to dry- 
ness Enough sterile water and 10 per cent sodium hydroxide were added 
to adjust the pH to about 8 0 and the final volume so that 1 c c represented 
200 cc of original urine This fraction contained the chloroform and 
alkali soluble fractions of the urine 


Table III 

Results Obtained with the Chloroform Soluble and Alkali Insoluble £\tract 



Chronic 

Myeloid 

Leukemia 

Chronic 

Lymphoid 

Leukemia 

Normal 

Hodgkin s 
Disease 

Acute 

Monocytic 

Leukemia 

Acute 

Leukemia 

Myeloid reaction 







. +++ 

1 






++ 

2 






+ 





1 



2 






Negative 

7 

9 

7 

4 

2 

1 


A Results With Chloroform Soluble Alkah Insoluble Extract The oil 
preparation was given to guinea pigs as shown in table 3 It was adminis- 
tered subcutaneously in daily doses of 0 1 c c (representing 500 c c of urine) 
in most instances A few animals received twice this amount Injections 
were continued for eight weel<s after which time the animals were sacrificed 
Only a veiy few animals died spontaneously and anemia did not develop 
A few of the animals lost weight Twehe guinea pigs received extract of 
urine from patients with dironic myeloid leukemia Five showed positive 
myeloid reactions and seven were negative Of these negative animals, 
tliree received an extract whicli had been standing at room temperature for 
two months Whether or not deterioration took place cannot be stated, 
but such a possibility exists All the animals receiving extracts from sources 
otlier tlian patients with dironic myeloid leukemia were negative It is 
notewortliy, perhaps, that this particular extract produced no erythroblastic 
reactions 

B Results with Chloroform and Alkah Soluble Extract The alkali 
soluble fraction of tlie chloroform extract was administered subcutaneously to 
guinea pigs, shown m table 4, m daily doses of 1-2 c c (representing 200 to 
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400 c c of original urine) The usual plan was to start with doses of 1 c c 
and increase to 2 cc after seven to 10 days Injections were continued 
for eight weeks, after which the animals were sacrificed Several animals 
receiving the extract of urine from patients with chronic myeloid leukemia 
died spontaneously before the end of the eight-week period Some of these 
animals developed mild anemia and several lost weight. 

Six of the 14 animals receiving the extracts from patients with chronic 
myeloid leukemia showed positive myeloid reactions Two guinea pigs 
showed the erythroblastic response and six were negative Of tlie animals 
receiving the extract of urine from patients with chronic lymphoid leukemia, 
one showed a positive myeloid reaction, two showed the erythroblastic reac- 
tion, and 11 were negative Eleven animals received extract of urine from 
normal individuals Four of these showed positive myeloid reactions, one 
of which was strongly positive, the other three less so but none the less 
definitely positive Seven were negative Of the nine animals receiving 
extract of urines from patients with Hodgkin’s disease, four showed a re- 
sponse which has been listed as “unclassified positive ” This reaction dif- 
fered from those previously described The organs of these animals con- 
tained large numbers of megakaryocytes with an associated cellular reaction 
consisting of large numbers of blast cells, unassociated with any obvious 
erythropoietic hyperactivity Numerous adult eosmophiles were present 
This reaction involved especially the spleen, suprarenal gland cortex, and bone 
marrow One of the nine animals had a weakly positive myeloid reaction 


Table IV 

Results Obtained with the Chloroform and Alkali Soluble Extract 



Chronic 

Myeloid 

Lcuhemia 

Chronic 

Lymphoid 

Leukemia 

Normal 

Hodgkin's 

Disease 

Acute 

Monocytic 

Leukemia 

Acute 

LctikLiriii 

Mveloid reaction 
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2 


1 
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Unclassified positive 
Erythroblastic 

2 i 

2 


4 

2 

1 

1 

Negative 

6 1 
1 

11 

7 

4 



and four were negative Six other animals receiving urine extract from a 
patient with acute leukemia, t} pe unidentified, and a patient with acute mono- 
cytic leukemia, did not show any myeloid response 

Combined Results Table 5 is a composite of tables 1 to 4, showing re- 
sults obtained with different extracts of urine from patients with the specified 
diseases and from normal individuals A total of 64 guinea pigs rtcei\cd 
extracts of urine from patients with chronic ni>cIoid leukemia of which 31 
(48 5 per cent) showed definite injefoul hjperplasia and metaplasia. 
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Twenty-nine animals were negative and four showed the erythroblastic 
response 

One hundred and four guinea pigs received extracts of urine from m- 
dividuals not having chionic myeloid leukemia Of these, only 16 (15 4 per 
cent) showed any evidence of myeloid reaction Three of these were 
strongly positive myeloid reactions, including one animal each receiving urine 
extract from a normal individual, from a patient with infectious mono- 
nucleosis, and from a patient with aplastic anemia 

Table V 


Composite of Tables 1 to 4, Showing Combined Results Obtained 
with All Types of Urine Extracts 



Chronic 

Mydoid 

Leukemia 

Chrome 

Lymph- 
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Leukemia 
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Hodg- 
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Multiple 
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4 

4 

1 
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Negative 

29 

26 

28 

10 

7 

2 


3 

Total 

64 

33 

36 

IS 

8 

3 

2 

5 


Discussion 

We believe these data indicate that urine from patients with chronic 
myeloid leukemia contains some substance which is capable of producing 
myeloid hyperplasia and metaplasia in guinea pigs Extracts of urine from 
individuals not having chronic myeloid leukemia do not produce a similai 
response with as great frequency 

Various extraction methods were effective in recovering tins substance 
from urine Attempts to separate the chloroform extract into alkali soluble 
and insoluble fractions, using 10 per cent sodium hydroxide, did not result 
in complete separation, since both fractions contained activity The alkali 
soluble fraction produced a greater number of positive reactions, but those 
animals which showed positive myeloid reactions after injection witli tlie 
alkali insoluble fraction, did so with extract derived from a smaller amount 
of urine It seems likely, therefore, that the methods employed thus far 
have failed to separate the active substance into any single fraction 

In earlier reports ■ and reports of Miller et al ,® it was thought that ex- 
tracts of urine from patients with chronic lymphoid leukemia produced 
changes in guinea pigs whicli could be considered lymphoid hyperplasia and 
possibly metaplasia In this series of experiments, however, we have been 
unable to detect any difference between the results obtained w’lth lymphoid 
leukemia urine extracts and normal urine extracts Many of the animals 
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receiving such urine extracts had spleens in which the follicles were large, 
spreading, and active, producing an appeal ance of mild hyperplasia The 
extracts of normal urine, however, produce just as much such change as do 
the extracts of urine from patients with chronic lymphoid leukemia The 
lymphoid change present is not comparable in amount to the myeloid changes 
observed m animals with the myeloid reaction Any lymphoid hyperplasia 
resulting m our animals, therefore, does not appear to be specific nor limited 
to animals receiving extracts of urine from chronic lymphoid leukemia pa- 
tients Extracts of urine from patients with the other diseases have not 
shown any consistent activity so that the results obtained with chronic 
myeloid leukemia urine extracts appear to be specific 

A few positive myeloid reactions did occur in animals injected with 
extracts of urine from individuals not having chronic myeloid leukemia 
Sucli positive reactions, however, were not, with one or two exceptions, as 
marked as those obtained with extracts of urine from patients with chronic 
myeloid leukemia nor did they occur with as great frequency 

The most reasonable explanation for the occurrence of these “false posi- 
tive” reactions is that all urine contains some of the substance which is 
present in laiger amounts in urine of patients with chronic myeloid leukemia 
Several experimental variables, thus far not controlled, would affect the 
response of guinea pigs to this substance These include individual animal 
susceptibility, variation in the manufacture of the extracts, and vaiiations in 
individuals from whom the urine was obtained If a combination of these 
variables happened to be favorable, it may be expected that a relatively small 
amount of the substance can produce a positive myeloid reaction 

The substance which produced the myeloid reaction has not been identi- 
fied It was recovered by methods known to be capable of obtaining certain 
of the products of the glands of internal secretion from urine Androgens, 
estrogens, adrenal cortical hormone, and pituitary substances can be recov- 
ered by one or moie of the methods employed Because the chloroform 
extraction method is capable of recovering androgens from urine, 12 guinea 
pigs were given tebtosteronc propionate in varying doses without the 
occurrence of a positive myeloid reaction Other guinea pigs receiving 
whole anterioi pituitary extract similarly did not develop myeloid changes 
Whether the substance is a normal metabolic product present in excess 
m the urine of chronic myeloid leukemia patients or whether it is an abnor- 
mal product not normally present m urine remains to be seen If it is an 
excess of a normal substance, such excess might he due to overproduction 
of the substance or to decreased pioduction of some noimal neutrah/mg sub- 
stance. 

Further nnestigatioiis, aimed at securing a more piinlied .md concen- 
trated product, are in progress so that quantitatieely gieater reactions can be 
produced in annuals and cheniieal idemificaiion of the substance* ean lu 
made Separation of the various e.xtraets into more specific fractions is 
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being attempted now In the event that all the activity can be isolated 
in one fraction, a bettei understanding of the chemical nature of the sub- 
stance will be at hand 


Summary 

1 Extiacts of mine from patients with chionic myeloid leukemia pio- 
duced myeloid hyperplasia and metaplasia in guinea pigs with much greatei 
frequency than did extracts of urine from patients not having chronic mye- 
loid leukemia 

2 Three different extraction methods and four different extracts are 
described 

3 The nature of the substance and plans for further investigation aie 
discussed briefly 
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SULFADIAZINE; FURTHER CLINICAL STUDIES OF 
ITS EFFICACY AND TOXIC EFFECTS IN 
460 PATIENTS* 


By Maxwell Finland, M D , F A C P , Osler L Peterson, M D , and 
Robert A Goodwin, Jr , M D , Boston, Massachusetts 


Evidence for the effectiveness of sulfadiazine in many of the common 
bacterial infections has now been obtained m several large clinics by a num- 
ber of observers, all of whom have attested to the relatively low toxicity of 
this drug ® Since the time of our earlier publication on this subject," 

the use of sulfadiazine at the Boston City Hospital was limited largely to 
those groups of cases m which additional data seemed desirable In this 
paper we wish to summarize the past year’s experience with the clinical use 
of sulfadiazine at this hospital and, in so doing, to bring out a number of 
points of interest concerning its efficacy and toxicity 

The clinical material comprises 460 patients, none of whom was included 
in the pi evious report Almost all of them were adults treated on the medical 
wards For the most part they included patients with streptococcal, staphylo- 
coccal and gonococcal infections, the bacterial meningitides and infections of 
the urinary tract In such cases sulfadiazine usually was used only if other 
sulfonamides had not been given for the immediate illness Sulfadiazine 
was also used from the start in patients known to have or suspected of hay- 
ing renal impairment, and it was used to continue treatment when toxic 
effects resulted from otlier sulfonamides (mostly sulfathiazole) and further 
chemotherapy was deemed necessary or desirable All patients who received 
sulfadiazine for less than 24 hours or a total dose of less than 10 grams are 
excluded Most of the latter had mild infections, but a few of them re- 


ceived a small amount of the drug a few hours before death 

The distribution of cases according to age is shown in table 1 A large 
proportion of the patients were in the higher age groups One-third of those 
who recovered and two-thirds of those who died were over 50 years old 

In general, the drug was given orally, beginning with a 4-gram dose fol- 
lowed by 1 gram every four hours, and this was often reduced to 1 gram 
every six hours after the temperature had remained normal for a day or two 
In tlie cases of meningitis and in some others with severe infections the initial 
dose was 5 grams of the sodium salt gnen parenterally, and this was often 
followed by two or more doses of one-half that amount at suitable intervals 


* R^i\cd for publt^l t^^raiory. Second and Fourth Medical Scruccs ( Har- 

vard h^°S>ston^it> Hospital, and the Department of ^^cd^ctnc, Hanp-ard Mcd.cal School. 

Bostom nrned out witli the generous cooperation of tlic sUfTs of the 

cliniS’and^laborSo^ scrcicci throughout the hospital The sulfadwzuwj v,a5 supplied by 
Uic Lederle Laboratories, Inc. 
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m an attempt to maintain blood levels between 15 and 20 mg pei 100 c c 
In such patients oral doses were also adjusted to maintain high levels until 
the infection was completely controlled Fluids were given liberally, usually 
about 3 liters a day, and more when the larger doses were used, but it was not 
always possible to control tins factor adequately and probably this accounted 
for some of the renal complications to be mentioned later The total dose, of 
course, varied widely, as shoAvn in table 2 About one-third of the patients 

Table I 


Age Distnbution of Patients Treated with Sulfadiazine 


Age Group 
(years) 

No of 

Cases 

Recovered 

Died 

Less than 20 

51 

48 

3 

20-29 

63 

58 

5 

30-39 

91 

83 

8 

40^9 

80 

77 

3 

50-59 

73 

59 

14 

60-69 

62 

50 

12 

70 and over 

40 

27 

13 

Total 

. 460 

402 

58 


Table II 

Total Dose of Sulfadiazine Used 


Dose 

(grains) 

No of 

Cases 

Died 

15-19 

42 

5 

20-29 

109 

10 

30-39 

88 

3 

40-49 

73 

11 

50-74 

70 

13 

75-99 

35 

5 

100-149 

27 

4 

150-249 

11 

5 

250 or more 

10 

2 

Total 

460 

58 


leceived less than 30 grams, another tliird got between 30 and 50 grams, 
and the rest were given larger amounts over periods ranging from 10 days 
to more than five months 

Clinical Results 

A summary of the various tjqies of cases treated and a lOUgh estimate 
of the therapeutic response to sulfadiazme is given in table 3 A few re- 
marks concerning the salient features of each of the groups of cases may be 
pertinent 

Hemolytic Streptococcal Infections There were 98 such cases, including 
two with meningitis (whicli are listed lower doivn m the table), but ex- 
cluding the cases of endocarditis These cases are of particular interest. 
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since the clinical data on the effect of sulfadiazine on hemolytic streptococcic 
infections are notably scant m the reports thus far available 

A favorable therapeutic response was obtained in every one of the 56 
cases of erysipelas Fever and pulse rate retuined to normal m almost every 
instance within 24 to 48 hours after the first dose was given, and this was 

Table III 

Summary of Results of Sulfadiazine Therapy m Various Infections 


Infection 


■ 

Evaluatiion of Therapy 

Werage Dose 
(grams) 


H 

■ 

+ + 

+ 

0 

Recoverei 

Died 

Hemolytic streptococcal infections 






48 


Pneumonia 

6 

0 

6 

0 

IBl 

— 

Tonsillitis, peritonsillitis, etc 

28 

0 

25 

3 

HI 

27 

— 

Erysipelas (mostly facial) 

56 

2 

52' 

4 

Hi 

25 

41 

Sepsis 

6 

1 

5 

1 0 

1 

46 

12 

Subacute bacterial endocarditis 

14 

9 

1 

■ 

12 

106 

131 

Staphylococcal infections 






Pneumonia 

12 

0 

12 

0 


35 

— 

Sepsis 

Friedlander’s bacillus infection 

5 

0 

1 


mm 

147 


Pneumonia, Type A 

2 

0 

2 

1 0 


135 

— 

Pyelonephritis and liver abscesses, 







Type B 

1 

1 

0 

\ 0 

1 


125 

Gonococcal infections 







Genital 

6 

0 

6 


HI 

58 

— 

Arthritis acute 

16 

0 

13 

.J) 

71 

_ 

Arthritis chronic 

2 

0 

0 

2 




Bacterial meningitis 




\ _ 

Meningococcus 

11 

0 

11 



73 

Meningococcemia without meningitis 

4 

0 

4 


0 

45 


Pneumococcus 

8 

5 

3 

2 

3 

254 

mi 

Streptococcus 

2 

0 

2 


0 

56 

Influenza bacillus, lype B 

1 

0 

1 

mM 




Colon bacillus 

1 

0 

I 

1 

Kb 




Miscellaneous 

1 

2 

M 

3 

23 

30 

Urinary tract infections 



Acute 

39 

1 

33 

6 


41 

41 

Chronic 

21 

4 

3 

15 

3 

84 

38 

Pneumococcal pneumonia 

80 

6 

66 

12 

2 

42 

5?^- 

Pneumonia, etiology undetermined j 

75 

12 

45 

17 

n 

39 


Chronic pulmonary infections | 

Mibcellaneous infections, not lifted 

26 ! 

6 

j 

5 

8 

13 

13 

r 

elsewhere j 

31 

9 t 

4 


13 

71 


Totals 

160 

58 [ 

302 j 

94 

6-1 
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+-r Good therapeutic reapoiibc attributable to sulfadiazine 
4- Doubtful result or good response with re!ap-,c* 

0 Xo apparent benefiaal effect attributable to sulfadia/ine 


accompanied by rapid improvement m the local lesion Relapse of mfeO^ .lon 
oecurred a week or more after discharge from the hospital m four the 
erysipelas patients who had been treated for only three or four days, 1* - 
four of them responded favorably to a second course of the '.ime thu^^ 
three patients who failed to respond to several day-*’ treatment with 
thiazole, a rapid drop m fever and clearing of the local lesion (i " 
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"Within 24 houis after the sulfathiazole was withdrawn and sulfadiazine 
substituted in the same doses Two deaths occurred in patients in whom 
the erysipelas lesion was improved One patient, 62 years old, died of a 
cerebral hemorrhage two weeks after drug therapy was stopped , the other, 84 
years old, died of lenal complications of therapy and will be referred to later 

In the SIX patients with pneumonia, tlie hemolytic streptococci were ob- 
tained from the sputum only, but tliey were present in large numbers and in 
repeated specimens as the only significant pathogen None had a bacteremia 
A sterile effusion was demonstrated in one case after several days of treat- 
ment The response in five of these cases was similar to that usually ob- 
served in favorable cases of pneumococcic pneumonia The sixth patient 
was extremely ill and had definite renal impairment and congestive cardiac 
failure before treatment was begun This patient had a stormy course for 
several days, after which recovery from the infection was complete 

Rapid and complete lecovery was also the rule m tlie 28 cases of severe 
tonsillitis These included five cases with a complicating peritonsillar or 
cervical abscess and four with sinusitis at the time treatment was begim 
The SIX cases of “sepsis” included one with portal vein thrombosis, two with 
cellulitis and wound infections, and three which followed abortions One 
of tlie latter patients died in less tlian 36 houis after receiving only 12 grams 
of drug, mostly as the sodium salt intravenously In the others the in- 
fection cleared rapidly The general impression was gained that the results 
of treatment with sulfadiazine m all the cases of hemolytic streptococcic in- 
fections were definitely superior to those obtained from any of the other 
sulfonamides previously used 

Subacute Bacterial Endocarditis The results of treatment in 14 cases 
were, on the whole, quite disappointing The one patient who was ap- 
parently cured had rheumatic heart disease, and one blood culture was 
positive for alpha hemolytic streptococcus before treatment was begun, but 
there had been no evidence of embolic phenomena This patient became 
afebrile directly after treatment, and numerous subsequent cultures showed 
no growth even after the drug was discontinued In one other patient, a few 
negative blood cultures were obtained during therapy but subsequent ones 
were positive again No favorable effects of treatment were noted in any 
of the remaining patients, although the drug was tolerated well in most in- 
stances over long periods during which high blood concentrations were main- 
tained The organism was a beta hemolytic streptococcus in one patient, who 
died after a week of tlierapy In one other patient the streptococcus was 
identified as an enterococcus belonging to the group D , the rest were classified 
either as Streptococcus viridans or as alpha hemolytic streptococci 

Staphylococcal Infections Staphylococcus aureus infections of the lungs 
have been seen in this hospital with more than the usual frequency since the 
outbreak of influenza of 1940-1941 ® Twelve such cases were treated with 
sulfadiazine since our previous report ® Staphylococcus aureus was the onl) 
or predominant organism in repeated specimens of sputum from all tliLse 
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cases and was obtained from blood cultures in three patients The organism 
was coagulase-positive in each instance The response to chemotherapy was 
rapid in every case and recovery occurred without complications Only one 
of these patients received the chemical for more than one week Sulfa- 
thiazole was not used in any of these cases 

Of the five patients with staphylococcus “sepsis,” only one became 
afebrile rapidly after treatment with sulfadiazine and excision of a sub- 
cutaneous abscess Another patient with bacteremia and pyelonephritis 
improved slowly but continued to have pyuria The other three continued 
to have positive blood cultures under full doses of sulfadiazine and their 
blood was rendered bacteria-free only after surgical drainage of foci of osteo- 
myelitis In two of the latter cases, longer courses of treatment with sulfa- 
thiazole likewise failed to influence the bacteremia pribr to operation 

Fnedldnder’ s Bacillus Inf ections Two patients witli seveie acute pneu- 
monia whose sputum yielded Type A Friedlander’s bacilli in almost pure 
culture responded to treatment with sulfadiazine with a rapid drop in tem- 
perature and marked clinical improvement The blood cultures were nega- 
tive in botli of these cases A third patient, not listed in the table, had a 
fulminating pneumonia and bacteremia with the Type A organism He 
died within 12 hours after beginning treatment and less than 48 hours after 
the supposed onset of his disease He had received a total dose of 10 grams 
of sodium sulfadiazine intravenously and 3 grams of sulfadiazine orally 
without apparent effect on the downhill course One patient with pyelone- 
phritis, from whose urine and blood Type B Friedlander’s organisms were 
cultured, had a stormy course and failed to improve under sulfadiazine 
therapy In this case the same organism was found in multiple liver 
abscesses at autopsy 

Gonococcal Infections The six patients with gonococcal infections of 
the genital tract all responded to sulfadiazine treatment with a prompt sub- 
sidence of fever, symptoms and discharge Included among them were two 
patients with epididymitis, two with orchitis, and one with conjunctivitii. 
in addition to the acute urethritis The sixth patient had cervicitis and sal- 
pingitis There were no relapses noted 

Among the 18 patients with gonococcal arthritis, six also had active 
genital infections at the same time Positive cultures were obtained before 
treatment in every case from the synovial fluid or from the urethra or cervix 
or both In 13 of the cases with acute arthritis, fever and the acute joint 
symptoms subsided within one to five days and did not recur. Three of the 
acute cases and both of those with symptoms of several weeks' duration re- 
sponded more slowly and continued to hate fever and joint pains with some 


♦Rcctiuh a fourth pvutnt bcvtre t>pe A rriLclLuHier'i pOLumoiiu, witn b.ictcr«.«ui 
uiU mvoUtmtiU of one entire lunij:, slioued a \i.r> gcovl rtspoiue to mttiiaue treainunt .viin 
^ulf-uliazine. Bacttrunia and toxemu bat tbue tviciane i.tcro,?* 

of a hrne part of the aiTtcictl lu'*? wirch required surK’eal draiiwec Fiu, paiuns •riipro.et! 
after the oinration, but il«e ult’inite* result i> itill in doubt 
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swelling for several days In five of the patients with acute arthritis, treat- 
ment with full doses of sulfathiazole for 10 days or longer failed to bring 
about improvement, and the fever and joint symptoms subsided within 24 to 
48 hours after sulfadiazine was started In three of these cases, the pos- 
sibility of drug fever was eliminated by permitting an interval of two or 
more days to elapse during which fever and arthritis were unabated while 
no sulfonamides were given 

Bacterial Meningitis Clinical data concerning the efficacy of sulfa- 
diazine in such cases are also meager, and further information is highly de- 
sirable The cases included here were studied more directly by Dr Dingle 
and his associates and only a few high lights of the results of sulfadiazine 
treatment need be mentioned There were 27 cases of bacterial meningitis 
and four cases of meningococcemia without clinical or laboratory evidence 
of meningitis in which sulfadiazine was the only sulfonamide used In tlie 
latter and in all the 1 1 cases of meningococcus meningitis, a rapid and com- 
plete cure was effected Similar results were obtained in a three and one-half 
year old patient with Type B influenza bacillus meningitis, in a five week old 
infant with colon bacillus meningitis, and in two patients with streptococcic 
meningitis, one two months and the other four months old The latter 
four patients and one of those with menmgococcic meningitis were the only 
patients under 14 years old who are included in this report 

All the eight patients with pneumococcic meningitis received homologous 
type-specific antipneumococcus serum, usually within eight to 24 hours after 
sulfadiazine treatment was begun Three of the eight patients recovered, 
of these, two were over 60 years old and one had a bacteremia which re- 
curred during treatment Pneumococcal endocarditis was found at autopsy 
in two of the cases and was probably present in a third fatal case with 
rheumatic heart disease on which autopsy was not done In the other two 
fatal cases there were extensive fractures of the skull 

The miscellaneous cases of meningitis include one in which no bacteria 
were identified but the clinical picture and the favorable response to sulfa- 
diazine treatment suggested a probable meningococcal etiology Two of the 
other three cases turned out to be tuberculous and tlie third syphilitic in 
origin, and no improvement occurred under sulfadiazine therapy 

Urinary Tract Infections There were 60 patients, in addition to tlie 
two already mentioned, who were treated with sulfadiazine for a variety 
of infections of the urinary tract The results were essentially similar to 
those previously noted " In general, the patients with uncomplicated acute 
infections responded very favorably Two instances of acute glomerular 
nephritis of moderate severity are included They showed definite im- 
provement under treatment 

Almost all of the chronic cases were associated with local surgical con- 
ditions or with severe systemic diseases whicli obscured the results of therapy 
or tended to maintain the infection Some of these patients had impaired 
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renal function with nitrogen retention before treatment was begun This 
was definitely improved m most instances during treatment, but in two 
patients the blood non-protem nitrogen increased All of these patients re- 
quired the closest control of their fluid balance and chemotherapy The 
deaths among these cases resulted from the underlying local or systemic 
disease 

Pneumonias The results of sulfadiazine treatment m the 80 cases of 
pneumococcal pneumonia which are included here compare favorably m every 
respect with those previously reported from this and from other clinics ° 
Of the SIX deaths in this group, five occurred m patients in whom the pneu- 
monia was secondary to a disease which was itself fatal In the pneumonias 
of undetermined etiology, the results varied In about two-thirds of these 
cases the response to the chemotherapy was comparable to that seen in typi- 
cal pneumococcal pneumonia, which some of them may have been Those 
who failed to show any favorable response to the treatment include a few 
atypical pneumonias, possibly of virus etiology, and others that were secon- 
dary to severe systemic disease The latter accounted for most of the deaths 
in this group 

Chronic Pulmonary Infections These included 26 cases of lung ab- 
scess, bronchiectasis, putrid empyema and pulmonary tuberculosis Five 
patients in this group showed rapid and marked improvement following sulfa- 
diazine treatment with subsidence of fever and considerable clearing of the 
pulmonary signs in spite of the underlying chronic lesion It was assumed 
that these favorable results were due to the effect of the drug on a super- 
imposed acute pulmonary infection, the etiology of which could not be de- 
termined A few of the remaining patients in this group showed some- 
gradual improvement of pulmonary or bronchiectatic abscesses under pr()- 
longed chemotherapy 

Miscellaneous Conditions These included a large variety of febrile dis-^ 
eases, most of which are not usually considered to be definite indications for' 
sulfonamide therap}' Only two patients in this group are worth mentioning. 
One was a patient with two large suppurative lesions of actinomycosis, one 
of the jaw and the other of the lung and thoiacic wall. This patient was 
failing steadily and his disease was extending during several weeks of treat- 
ment with sulfanilamide and sulfathiazolc, but slow and steady improvement : 


began under intensive and continued treatment with sulfadiazine over a 
period of five months The lesions have apparently healed completely and 
have remained so during the three months since the drug was discontinued ^ 
The second patient had severe Luelwig’s angina and showed a dramatic n.- 
sponse within 24 hours after beginning imensive sulfadia/ine therapy. i\o 
radiation or surger> was emplov ed m the-^e two cases j 
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Toxic Effects 

Untowaid symptoms oi laboratoiy evidence of toxicity from sulfadiazine 
111 general were infrequent and mild Table 4 contains a summary of their 
incidence and of the average amount of drug received by tlie patients having 
each of the various toxic manifestations 

Nausea and vomiting were notably mild and uncommon, and in no in- 
stance interfered with continued oral therapy The 23 patients listed in- 
cluded six who vomited only once, two in whom the symptom may have been 
due to other causes (over-digitahzation in one and mesenteric thrombosis in 
the other) and two m whom it began during sulfathiazole treatment and con- 

T4BLE IV 


Summary of Tomc Effects Attributable to Sulfadiazine in 460 Cases* 


Toxic Effect 

No of 
Cases 

Per cent 

Werage Total 
Sulfadiazine Therapy 


Grams 

Days 

Nausea and/or vomiting 

23 


49 

8 

Leukopenia (drop below 4,000) 

3 


120 

21 

Rash with or without fever 

7 


62 

11 

Episcleritis 

1 


92 

15 

Fever alone 

1 

02 

40 

7 

Psychosis (’) 

2 

04 

29 

5 

Unnary tract complications 

Crystalluria only 

34 

■B 

72 

15 

Hematuria, all cases 

24 


106 

17 

Gross, with colic 

4 

09 

41 

6 

Microscopic 

20 

43 

120 

20 

With crystalluria 

11 

24 

159 ' 

27 

Without crystalluria 

13 

28 

65 1 

11 

With oliguna 

3 

07 

22 1 

4 

Increase in blood nonprotein nitrogen f 

6 

1 3 

94 

15 


* There were no instances of cyanosis, anemia, purpura,^ hepatitis, arthralgia, or peripheral 
neuritis attributable to sulfadiazine 

t Rise of more than 30 mg per 100 ml One of these patients had hematuria and is 
included above 

tinned after sulfadiazine was substituted In 20 otlier patients in whom 
sulfadiazine was substituted because of vomiting from sulfathiazole, the 
nausea and vomiting subsided promptly Of interest aie six patients with 
active peptic ulcers who all received a full course of sulfadiazine for various 
infections and whose gastric symptoms improved during tins treatment 

Leukopenia One patient with cirrhosis of the liver and jaundice, who 
received a total of 156 grams of sulfadiazine m 25 days, had a drop of leuko- 
cytes from 18,000 to 650 per cubic millimeter with complete absence of 
granulocytes and with marked thrombocytopenia In this patient, treatment 
^vas continued for five days after the leukocyte count had reached 2400, and 
the level of free sulfadiazine was 25 6 mg per 100 cc of blood on the dav 
after the drug w’as discontinued Recoveiy^ w’as complete following wiih- 
draw'al of the drug and administration of fluids, transfusions and pent- 
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nucleotide In two other patients the leukocyte count had dropped appre- 
ciably at the time the drug was discontinued, namely to 3500 on the seven- 
teenth day in one and to 2500 on the eighteenth day in the other There 
were more than 30 per cent granulocytes in both instances and no special 
treatment was necessary In five otlier patients leukocyte counts below 4000 
were noted during the first few days of sulfadiazine treatment, but these were 
attributable to the underlying disease and did not interfere with further 
chemotherapy 

Drug Fever, Episcleritis and Dermatitis Drug fever and episcleritis 
without other manifestations were each encountered in one case The 
episcleritis was reactivated after 6 grams of the same drug were given 12 days 
later A dermatitis from sulfadiazine occurred in seven patients It was 
scarlatimform in three cases and maculopapular or morbilliform in the others 
It was accompanied by a low-grade fever in all but one instance In one of 
the patients the rash appeared on the twenty-second day, after 135 grams of 
the drug, whereas in the others it became manifest between the seventh and 
eleventh days, after total doses of 35 to 66 grams In one of the patients in 
whom a maculopapular rash appeared on the eleventh day, and in another 
who developed a scarlatmiform eruption on the seventh day of sulfadiazine 
treatment, this drug was used to continue chemotherapy without interruption 
after a febrile reaction with erythema nodosum occurred from sulfathiazole 
This reaction had completely subsided during the second day on sulfadiazine 
Although the latter drug was used in the same manner and with tlie same 
or larger total doses in 21 patients having fever and rashes from sulfathiazole 
therapy, these were the only two among them who also showed the same 
toxic effects after receiving sulfadiazine 

Nervous and Mental Manifestations Because of the frequency witli 
which psychoses from sulfadiazine were noted by other observers,^’® this 
manifestation was looked for particularly There were only two patients in 
whom mental symptoms might have been attributable to sulfadiazine. One 
severe alcoholic patient treated for pneumonia had slight fever and delirium 
on the seventh day of therapy, but this did not recur when a dose of 5 grams 
of the same drug was given three days later. A second patient, admitted for 
smoke inhalation and mild pulmonary infection, ^\as disoriented and con- 
fabulated on the third day after receiving 18 grams of sulfadiazine; the 
total drug concentration in the blood at the time was 16 mg. per 100 ml 
The symptoms cleared promptly when the drug was withdrawn No pa- 
tient in the present series developed peripheral neuritis from sulfadia/ine. 

Anemia and Hepatitis No instance of anemia or hepatitis was noted 
On the other hand, six patients with severe liver damage and one with severe 
hemolytic anemia received doses of from 40 to 156 grani*> of sulfadia/me 
without any further dclettnous effect on the liver or on the anemia Indicd, 
liver t unction tests mcliciitccl inipro\cJTicnt in c*iscs» 

* Tlvi case has been rcporicsi m greater detail by Dr ) J Cufr^ 
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Complications in the Unnaiy Tiact These are the most frequent of the 
significant untoward manifestations of sulfadiazine theiapy They deser\'e 
special emphasis not only for that reason, but also because dieir more serious 
effects are largely preventable by proper adjustment of tlie fluid and drug 
intake 

A large variety of crystals of sulfadiazine and its derivatives, some of 
which were similar in form to tliose desciibed by Lehi and Antopol,® were 
noted in routine urine examinations in 34 of tlie cases without other abnor- 
mal findings Included among them were some patients who had been 
vomitipg and a number who had received alkali (sodium bicarbonate) with 
each dose of drug® No significance was attached to this isolated finding 
provided that the urinary output was adequate In almost all such instances 
the crystals appeared only after the urine had been permitted to stand at room 
temperature for several hours, but they were not often seen m the freshly 
voided specimens 

Hematuria, as evidenced by the finding of a few red blood cells in tlie 
microscopic examination of the sediment in routine urinalysis, was noted in 
20 patients In some of these patients the finding may have resulted from 
previous catheterization or from the underlying disease, as in the cases of 
bacterial endocarditis In such instances the hematuria was not accom- 
panied by crystalluria In one of the patients with blood but no crystals in 
the urine, there was a marked temporary decrease m urinary output on the 
tliird day of sulfadiazine therapy This patient had had a febrile reaction 
witli urinary suppression and retention of nonprotein nitrogen in the blood 
from a previous course of sulfathiazole that had ended only five days before 
the sulfadiazine was given A second patient had a temporary decrease in 
urinary output associated with congestive failure, accompanying streptococcic 
pneumonia 

In four patients, hematuria was associated with costovertebral angle pam 
and tenderness, or witli typical ureteral colic In two of these patients, one 
with gross and the other with microscopic hematuria, tins was associated with 
a low fluid intake and with a high concentration of drug in the blood In 
botli instances hematuria and pam subsided when the fluid intake was in- 
creased A tlnrd patient, who had received a course of sulfathiazole therapy 
without untoward events several months earlier, experienced typical ureteral 
colic and allegedly passed a stone on the sixth day of sulfadiazine treatment 
The calculus was not seen, but there was transient gross hematuria without 
crystalluiia for two days, which tlien cleared although tlie sulfadiazine 
therapy was continued in the same dosage throughout this tune and for four 
days tliereafter The fourth case will be referred to in more detail furtlier 
on 

It IS of interest to note tliat varying degrees of hematuria were present in 
11 of the patients in this series before the sulfadiazine was begun These 
included two cases of acute glomerular nephritis In nine of these cases. 
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including both of the latter, the hematuria cleared or decreased while the 

patients were taking full doses of sulfadiazine and maintaining high blood 

levels The hematuria did not increase during treatment in the other two 
patients iwu 

Significant increases in the level of the non-protein nitrogen of tlie blood 
occurred during sulfadiaaine treatment in five patients who had essentially 
normal levels to begin with, and in a sixth patient who had a high level before 
treataient was begun In one of these patients, who liad malignant hyperten- 
sion, the non-protein mtrogen rose from 40 to 120 mg per 100 c c md the 
total sulfadiazine level reached 28 mg per 100 c c , of which only 7 mg were 

f %o ^ non-protein nUrogen 

from 30 to 67 was accompanied by a rise in the total drug level to 30 mg 

per 100 c c of which only 13 were "fiee ” In three of the other patients 
the higher drug level reached was only 18 or less, and only 2 or 3 mv were in 
Ae conjugated form In fact, in all the chemical determinations of sulfa- 
diazine in the blood in Ae present series of cases, large amounts of Ae con- 
jugated form were found only in tlie two cases cited 

It is of interest here, also, that 14 othei patients had high levels of non- 
protein nitrogen (between 50 and 100) before sulfadiazine treatment was 
started In 10 of these cases there was a significant drop m Ais level, often 
to normal, during the course of the chemotherapy, whereas in Ae other four 
It was not materially affected In four of these patients the blood concen- 
tration of the drug rose to levels between 22 and 40 mg per 100 cc, but 
only a small part of this was not in the “free” form 

A Fatal Case of Urinary Suppression with Colic, Hematuria and Aao- 
temia^ from Sulfadiasine One patient died, presumably of a renal com- 
plication Since this was the only fatality attributable to sulfadiazine in the 
present series, a ew of the relevant details in this case may be of interest 

'voman 84 years old was treated with sulfadiazine in the routine manner for 

er>sipeas le ever subsided rapidly and the facial lesion showed iiiarkul im- 
provement witlnn two days The drug was stopped on the fourth day, after the 
patient had receded a tota ot 22 grains The non-protein nitrogen on admission was 
tl bpeciinens of urine taken on admission, on the day when the drug was stopjitd and 
two days later all revealed no abnormal finding It was only on the atteriioon oi the 
latter day, when die patient complained of definite symptoms suggesting right urttcial 
colic, that attention was called to the fact diat die patient's urine output had bteii vtrv 
low A small amount of smok> urint filled with red blood cells and crv-jtil-j was 
voided at that time. During the next two davs the patient passed only a few ewhie 
centimeters of similar urine and the non-prottin nitrogen of the blood rose steadih 
to 97 mg per 100 cc C>slOscop> and catheterization of the ureters were then earned 
out, and revealed no obstruetion, only a small amount ot bloodv urine with few cr> ital» 
of drug were found m the bladder ihe drug level at thi^ time w is onI> 2 mg p.r K/i 
cc of blood, and two urine spexametis t ich sjuiwed a total of oid> 0} mg ot ailfa- 
diazine per 100 c.c , or which dl but 10 mg wtre in the conjugated form Ad'mii'slra- 
tion of duids b> moutn ami parenterally was then of uo av-aiJ and tfic p^itient <1 eil o,i 
the following dav A few cuncretioiix v.f^c tuimd m th.. kidncj at 
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Five otlier similar cases of urinary suppression under sulfadiazine 
tlierapy have already been reported,®* two of which were fataP® 

The other tliree were all in young adults in whom increase in the fluid intake 
and early ureteral catheterization resulted in complete relief * 

Drug Toxicity in Patients Receiving Multiple Courses of 

Sulfonamide Therapy 

The effect of pievious sulfonamide therapy on the toxicity during read- 
ministration of the same oi related compounds is of great interest, and few 
data on this subject are available Lyons and Balberor “ observed febrile 
reactions in 36 per cent of patients on readministration of sulfathiazole, but 
sulfanilamide or sulfapyndme did not precipitate a fever when given after 
sulfatliiazole They did, however, observe some patients who had early 
sulfathiazole fever after having previously been treated with one of the other 
two drugs Since a large number of the patients in the present series had 
more than one course of sulfonamide therapy during the same or on separate 
admissions, the toxic effects fiom the sulfonamides in these cases will be 
reviewed briefly 

Readministration of Sulfadiazine Fifteen patients in this series each 
received two courses, and six received three courses of treatment with sulfa- 
diazine The average total dose was 48 grams given in about eight days dur- 
ing the first course, 58 grams in 11 days during the second, and 42 grams in 
seven days during the thud The average interval was 12 weeks between the 
first and second courses and three and one-half weeks between tlie second and 
third courses Except for transient microscopic hematuria during the first 
course in one instance, no toxic effects from sulfadiazine were noted 

Among tliese 21 patients, 10 had also been treated with sulfathiazole S 
once, 4 twice and 1 on three occasions In the latter five patients the courses 
of sulfatliiazole were alternated with those of sulfadiazine One had a rash 
and fever from a single and initial course of sulfathiazole, another had a 
rash and fever during the second course of this drug , and in three others it 
gave rise to nausea and vomiting each time it was taken In addition, one of 
these patients developed a severe anemia during an earlier course of sul- 
famlamide and another had intense vomiting during a previous course of 
sulfapyndme therapy 

Sulfadiazine in Patients Who Had Other Sulfonamide Drugs Without 
Toxic Effects Thirty-six patients in the present senes received a course of 
another sulfonamide drug without untoward effects during tlie same or a 
separate hospital admission In 25 cases it was given before and m 1 1 cases 
after the course of sulfadiazine Sulfapyndme was used m two, sulfanil- 
amide m five, and sulfathiazole in 29 cases, and one of the latter receded 

*T\\o further cases of urinary suppression have been reported smcc tins paper was sub- 
mitted One of them required nephrostomy^* and the other recovered after ureteral 
catheterization 
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two courses The total dose of these drugs varied from IS to 600 grams, 
but it was less than 35 grams in most instances The average dose of 
sulfadiazine m these cases was 69 grams, given in 12 days The interval 
between the courses of the drugs was one week or less m 20 cases and varied 
from four weeks to four years m the others One of the patients had a rash 
and fever from sulfadiazine on the ninth day after receiving 56 grains, 
another had crystalluria , and a third, already noted, had hematuria and 
ureteral colic and presumably passed a calculus during the course of sulfa- 
diazine therapy 

Sulfadtasme in Patients Who Experienced Toxic Effects from Other 
Sulfonamides In addition to the various cases already mentioned, 14 pa- 
tients who received sulfadiazine had a febrile reaction, with or without a 
rash, from some other sulfonamide drug within 10 days to two years These 
included three who had a rash and fever with each of two courses of sulfa- 
thiazole , one who had fever alone during one course and a rash during an- 
other, both with sulfathiazole , three who had a rash only during the second 
of two courses of this drug, one who had a febrile reaction from two dif- 
ferent courses of sulfanilamide and a rash after a course of sulfathiazole, 
one who had a moderate anemia from sulfanilamide on one occasion and a 
rash from sulfathiazole on another, and one who had a scarlatiniform rash 
from sulfanilamide Almost all of these patients received 30 grams oi more 
of sulfadiazine without toxic effect beyond a transient microscopic hematuria 
in two cases 

Complications in the urinary tract from other sulfonamides, mostly sulfa- 
thiazole, were noted in 17 of the patients Tliiee of them had nitrogen 
retention of significant degiee, eight had hematurid, and six had crystalluria 
One of these patients had a diminished urinary output during sulfadiazine, 
but none of the others showed any toxic effects from the latter drug 

Two additional patients had severe anemia during sulfanilamide treat- 
ment more than one jear prior to receiving sulfadiazine, and 17 others IkuI 
nausea and vomiting during treatment with sulfapyridine or sulfathiazole, 
or both, more than one month previously Among the latter, one ex- 
perienced nausea, another had oliguria and slight hematuri.i, and a thiid 
Iiad a rash during treatment with sulfadiazine 

Summary axd Conclusions 

The rcbiilis of treatment with sulfadiazine in 460 patients with a \ariety 
of infections arc presented These arc in addition to the 446 patients 
prcviotislv reported from thi> ho.spital 'J’he earlier conchi-»ions eoneerning 
the efficaev and low to\ieit\ oi sulfadia/inc have been confirmed 4md 

extended i * i ’ . 

In particular, the additional data presented suggest th.it >.uliafna/nie 

may be accepted as the drug of choice m all ca-se-«, of hemoletic strepnATOceic 
infections and in all of the \anuu^ acute bacterial memngitidca. 
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The accumulated clinical results m the cases of acute gonococcal and 
staphylococcal infections and in the acute infections of the urinary tract 
suggest that the efficacy of sulfadiazine in most of these cases is probably 
similar to that of sulfathiazole Because of its lower toxicity, however, 
sulfadiazine may be considered to be the drug of choice, particularly when 
prolonged therapy is desirable 

The present results, taken togetlier with others reported,^’ '• seem to 
justify the claim for sulfadiazine as the drug of choice for initiating chemo- 
therapy in all cases of acute pulmonary infections and for continuing treat- 
ment in such cases when they are caused by pneumococcus, streptococcus and 
probably also staphylococcus and Friedlander’s bacillus 

Toxic effects attributable to sulfadiazine were relatively few and mild 
The comparatively frequent occurrence of complications in the urinary tract 
warrants the exercise of caution m die control of the dosage of the drug in 
relation to the fluid intake and output This is particularly essential m old 
persons, in patients with hypertension, and in every patient who may have 
some impairment of renal function With adequate control, this drug may 
be administered so as to produce tlierapeutically effective blood levels wher- 
ever indicated, even in many patients with severe renal disease When 
oliguria occurs, the fluid intake should be increased promptly or the dose of 
drug reduced, depending on the circumstances If there is marked or com- 
plete suppression of the urine output, particularly when accompanied by 
ureteral pain, fluids should be forced and ureteral catheterization should be 
employed early if a fatal outcome is to be avoided A fatal case of urinary 
suppression witli ureteral colic, hematuria and azotemia is reported 

The occurrence of agranulocytosis after prolonged therapy in one case 
suggests that, regardless of how infrequent this complication may be, it must 
be looked for in all patients undergoing sulfadiazine treatment for two 
weeks or more Early recognition, with prompt withdrawal of the drug, will 
probably avoid fatalities from this complication 

Full courses of sulfadiazine have been used in a considerable numbei 
of patients who had previously been treated with sulfonamide drugs The 
toxic effects from sulfadiazine in these cases were apparently similar in fre- 
quency and in all other respects to tliose seen in patients who had no previous 
experience with other sulfonamides This was true regardless of whether or 
not the patients had experienced toxic effects from the latter 

No evidence of “sensitization” was noted m any of the 21 patients who 
received a second oi third course of sulfadiazine In most of these cases 
full doses were used foi a week or moie each time Some of them had also 
received one or moie couises of other sulfonamides, with or without toxic 
effects The possibility of sensitization, however, has not been excluded 
Episcleritis was reactivated on early readministration of sulfadiazine in one 
case Other instances of rashes and febrile reactions reappearing when the 
drug IS given again after a brief interval have also been known to occur, 
although they were not encountered m tlie present cases 
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CONTROL OF THE HYPERGLYCEMIA OF OBESE 
“DIABETICS” BY WEIGHT REDUCTION 

By L H Newburgh, F A C P , Ann Arbor, Michigan 

Three years ago we ^ reported the favorable effect of weight reduction 
upon the hyperglycemia of obese middle-aged persons We are now in a 
position to deal with a still larger material The effect of reduction of 
weight upon the delayed utilization of glucose displayed by 62 obese adult 
men and women forms the substance of this paper A number of the pa- 
tients had been referred to the Diabetic Clinic by their physicians because 
diet and insulin had failed to abolish the glycosuria Others came to the 
hospital because they were suffering from pruritus vulvae, cataract, gan- 
grene, gall-bladder disease or merely tlie fatigue and breathlessness which 
often accompany obesity A few of these latter patients knew that the 
urine had contained sugar for many years Otheis had been told that they 
were diabetic within the recent past Still others were unaware of the glyco- 
suria until it was noted as part of the routine examination in the hospital 
The youngest patient was 27 years of age, the oldest 71 years The average 
age of tlie group was 52 years, and the ages of two-thirds of the patients 
ranged from 42 to 62 Usually the obesity was not extreme ^ Two-thirds 
of the patients were less than 40 per cent o.verweight The distribution of 
the excess weight is shown in table 1 Two-thirds of the patients were 
females 


Table I 

Distribution of Excess Weight 


Per Cent 

No of 

0\ erweight 

Cases 

10- 20 

5 

20- 30 

20 

30- 40 

14 

40- 50 

8 

50- 60 

8 

60- 70 

2 

70- 80 

I 

80- 90 

3 

90-100 

1 


Total 62 


Since mail}' investigators, including ourselves," have shown tliat restric- 
tion of dietary carbohydrate results in delayed utilization of glucose, each 
patient was placed on a standard preparatory diet containing 300 grams of 
carbohydrate, 80 grams of protein, and approximately maintenance calories 
for three or more days before the glucose tolerance test was performed 
This was important since a number of the patients had been following low 

* Read at the St Paul meebng of the American College of Physicians April 23, 1942 
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carbohydrate diets as part of the treatment of the diabetes Others had 
been eating little because they were ill The glucose tolerance test was per- 
formed m the usual manner, giving 1 % grams of glucose per kilogram of 
ideal body weight 

The next day, the reduction diet was begun From then on, the glyco- 
suria was Ignored Insulin was not administered The patient was pre- 
pared for each subsequent glucose tolerance test by feeding the standard 
preparatory diet containing 300 grams of carbohydrate for five days pre- 
ceding the test 

The patients need to be separated into two groups in Grder to judge of 
results The first group consists of 47 patients who adhered to the diets 


Table II 
A 

Little or No Improvement by Reduction of Weight to Normal 


Case No 

Age 

Normal 

Weight 

First Test 

Second lest 

VVt 

F 

1 Hr 

2 Hr 

V Hr 

Wt 

ra 

I Hr 

2 Hr 

3 Hr 


Yrs 

Lbs 

Lbs 

Mg % 

Mg % 

Mg % 

Mg % 

Lbs 

Mr % 

Mg % 

Me % 

Mr % 

209133 

58 

131 

165 






272 

371 

116 

410 

451014 

43 

138 



452 

468 


136 

370 

524 

588 

628 

407412 

46 

136 

162 


374 

428 


137 

172 

292 

332 

270 

284756 

52 

123 

144 


410 


480 

ESI 

240 


381 

371 

474714 

71 

145 

168 

245 

374 

472 

482 


176 

290 


296 

140536 

41 

128 

158 

264 

404 

495 


131 

186 


360 

281 


B 


Slightly Abnoimal Glucose Tolerance Tests after Weight Had Become Normal 


400526 

45 

M 

181 

124 

278 

266 

176 

119 

87 

Ha 

188 

88 

422552 

61 


159 

254 

434 

432 

378 

129 



212 

118 

412111 

12 

1 ^ 

160 

258 

3s2 

500 

310 

129 

118 

E3 

160 

138 

411080 

57 

137 

165 

176 

300 

272 

211 

137 

102 

212 

113 

118 

373000 

62 

127 

152 

152 

278 

300 

278 

121 

102 

203 

133 

88 


prescribed by us as long as wc requested them to do so The second group 
of 15 patients adhered to reduction diets until they had lost a significant 
amount of weight, but e\en though their glucose toler.ince tests were still 
abnormal, they refusetl to reduce further 

Returning now to the 47 patienu who cooperated fully, rcducliuii ot 
w'eighl to normal caused little or no improvement in six of them {13 6 per 
cent). Iheir responses are shown m table 2 A Anoihei five (10 6 {ler 
eeitt) were stnkingK improv«.d by reduction of weight to nornul ilie 
increase in the abihtv to dispose of glueose by these patients may be '>een iit 
table 2 B which compares the glucose tolerance tests before ami after re 
duction of weight. Further evidence of the marked improvement is lud m 
the fact that diets containing 300 grams of carbohydrate c,iu*.eil neither 
glvcosuria nor abnormallv high fasting blood sugars Hath of d.e remain' 
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ing 36 patients (76 6 pei cent) achieved noimal glucose tolerance tests after 
weight reduction of varying amounts The tests had become normal in six 
of these 36 patients when they were still 28 to 45 per cent overweight How- 
ever, they had lost 35 to 76 pounds by this time The remainder of these 
37 patients had to continue to reduce tlieir weights to within a few pounds of 
normal or to fully normal in order to be able to dispose of glucose normally 
Mrs G C IS an example of how reduction of weight to normal, followed by 
adherence to that weight, finally made it possible for her to dispose of 
glucose in an entirely satisfactory mamiei Her normal weight was 127 
pounds On February 12, 1940, she weighed 160 poimds and the test was 




BLOOD SUGAR 
MG PERCENT 



FASTING I HR 2HR 3HR 

FlC 1 


1 

fasting, 182, first hour, 292, second hour, 244, third hour, 250 mg glucose 
per 100 c c blood On July 5, 1940, when her weight was 134 pounds, tlie 
blood sugar readings during the test were 116, 216, 256, 150 Her weight 
was 129 pounds on October 14, 1940, and the glucose tolerance test was as 
follows 124, 168, 145, 103 One year later, when hei weight w'as the same, 
the blood sugai readings during the test were 87, 133, 112, 107 

The mean blood sugar readings during the glucose tolerance tests per- 
formed before treatment and again when they had become normal after 
w'eight reduction are portrayed in figure 1 The distribution of the blood 
sugar levels during the tests performed before and after weight reduction in 
these 36 patients is shown in table 3 The effect of w'eigfit reduction upon 
the blood sugar readings obtained in the third hour of the tests is of special 
interest because tlie values are so low' Most of them are less than 75 and 
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five of them are less than 50, suggesting that weight reduction had enabled 
these patients to dispose of glucose at a supernormal rate 

The 15 patients who cooperated partly gave clear evidence that disposal 
of glucose can be greatly inci eased by reduction of weight For example, 
the patient whose initial glucose tolerance curve was the highest in this 
group, made the following response to weight reduction Her normal 
weight was 133 pounds Before treatment she weighed 173 pounds and 
the blood sugar readings of the test performed at that time were fasting, 
212, first hour, 348, second hour, 356, third hour, 500 When her weight 
had been brought down to 143 pounds, the test gave the following blood 


Table III 


Distribution of Blood Sugars during Glucose Tolerance Teats Performed before and after 
Reduction of Weight in 36 Patients Whose Tests Became Normal 


Blood Susar 

Pasting 

Picst Hour 

Second Hour 

Third Hour 

Before 

\ftet 

Before 

Alter 

Before 

After 

Before 

After 

Mg % 

No 

No 

No 

No 


msm 

No 

No 

25- 50 






wkm 


7 

50- 75 


4 






18 

75-100 

1 

22 





1 

8 

100-125 

8 

to 


4 

1 


7 

5 

125-150 

9 



14 


n 

3 


ISO-175 

7 



13 


1 1 

1 


175-200 

3 


■% 

«> 

5 

5 


t 


200-225 

2 


5 


3 


3 


225-250 

2 


4 


5 ] 


2 


250-275 

1 


1 




4 


275-300 

1 


9 


4 


1 


300-325 

2 


5 


3 


6 


325-350 



4 


2 


2 


350-375 



2 


4 


1 


375-400 



I 


1 




400-425 





1 


1 


425-450 



1 




2 


450-475 





! 




475-500 



1 


1 


I 


500-525 


j 

1 


1 




525-550 

1 

1 

( 

1 

t 

1 

' 1 


1 


i 

1 

/ 



hugar \aluc^ 12S, 217, 200, 208 She refused to rtdut-e furthci I be 
distribution of the blood Migar \alues obtained during the glutO'.e loleraiut. 
tests perfoimed before and after partial rcduttioii of \veigiit oi tlitic 15 
patients may be seen in table 4 

Table 5 permits a comparison of the glutose tolerance tests in the sev- 
eral groups of patients Among the 47 patients who eo«jperated lully, the 
sub-group who responded best to weight redueiion had tlie lowest test>, and 
the sub-group that did not improve had the highest initial lest 1 ins siig- 
•'^ests that the height of the initial tot ma\ be- Use ful as an indicator oi the 
resiKitise to reduction If this is true then die position of the a%erage nntiai 
eur\e from the 15 patient'* who cti*>|}erated onK partly ferimts the prtilaiio'i 
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tliat many of them would have been able to give normal tests if they had 
lost more weight 


Table IV 

Distribution of Blood Sugars during Glucose Tolerance Tests Performed before and after 
Partial Reduction of Weight in 15 Patients 



Fasting 

First Hour 

Second Hour 

Third Hour 

Blood Sugar 









Before 

After 

Before 

After 

Before 

After 

Befo'e 

After 


Mg % 


No 

No 

No 

No 

No 

No 

No 

SO- 75 








1 

75-100 


4 






1 

100-125 


6 




1 

1 1 

5 

125-150 


4 


1 




1 

150-175 


1 


2 


3 

1 

1 

175-200 


1 


2 


5 

1 

3 

200-225 




4 


1 

2 

2 

225-250 



2 

3 


2 

2 


250-275 

1 

1 


2 

2 

3 

1 



275-300 

I 


1 

I 

2 

3 


1 

300-325 





1 


2 ! 

1 

325-350 





1 




350-375 





2 

1 

2 


375-400 





1 


T 


400-425 





2 




425-450 



1 


1 


2 


450-475 

475-500 



1 


1 


1 


500-525 

525-550 





1 





Table V 


Glucose lolerance Tests on 62 Patients before and after Weight Reduction 





Before 



After 




F 

M| 

2 

3 

m 

1 

2 

3 


36 Patients 

Glucose Tolerance Tests 
became normal 

163 

293 

292 

234 

89 

154 

113 

75 

Full 

Coopera- 

5 Patients 

Tests became mark.edl\ 
improved 

193 

328 i 

390 

277 

102 

212 

173 

116 

tion 

6 Patients 

Tests slightly or not at 
all improved 

253 

402 

462 

469 

231 

349 

393 

166 


These 47 Patients' 
Averages 

177 

310 

323 

268 

110 

184 

154 

116 

Partial 

Coopera- 

tion 

15 Patients 

Tests improved 

1S9 

330 

364 

284 

119 

218 

215 

157 

1 

Ml 

62 Patients 
Averages 

180 

315 

1 

339 

272 

112 

192 

169 

126 
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But even if no assumptions about the outcome, had each patient co- 
operated fully, are made, the Aveight reduction of these 62 hyperglycemic 
patients still caused 57 per cent of them to dispose of glucose noimally 
Another 33 per cent showed improved ability to dispose of glucose Only 
10 per cent were not improved Analysis of the results obtained Avith the 47 
patients who cooperated fully showed that 77 per cent of them became able 
to dispose of glucose normally 

Twelve of the patients whose tolerances became normal avoided gam of 
weight, and the glucose tolerance tests were repeated 6 to 29 months aftei 
the first normal tests were obtained Each of the last tests was noimal 
also' Since these patients had been eating the usual mixed diet m the In- 
terval between the first and last normal test, the benefit from the reduction 
diets, which were necessarily restricted m carbohydrate as well as fat to 
lessen the caloric intake, cannot be attributed to the carbohydrate restriction 


Discussion 

Other Avnters Avho have dealt with the relationship between obesity and 
delayed utilization of glucose have taken it for granted that the patients were 
diabetic By definition they would be suffering then fiom an hereditary in- 
curable disease of the Islands of Langerhans that pre\'ented them from 
forming normal amounts of insulin We are contending that the delayed 
utilization of glucose encountered m obese adults is usually of a funda- 
mentally different nature for these reasons. (1) The disturbance is mild, 
often so mild that it may exist for many years Avithout causing symptoms 
even though it is not treated Clinical acidosis does not occur (2) De- 
layed utilization of glucose is a common accompaniment of obesit) Thus 
Kisch ® found that about 50 per cent of all markedly obese peisons were gl>- 
cosuric Paullm and Sauls ‘ reported that 58 per cent of 26 obese jicrsons 
who were aglycosunc gaA e abnormally high glucose tolerance curves John ' 
pei formed glucose tolerance tests on 182 aghcosuric obese piitieut*. and 
found that 65 per cent of them Avere unable to dispose of ingested gluco''C at 
the normal rate Ogilvic “ concluded that the mipairmcut of tolerance ua*. 
related to the duration, not the degree of obesitA ft took more than 1 1 vear> 
of obesity to cause elelajed disposal of glucose On the other hanrl, ever\ 
AAoman Avho had been obei.e more than 18 years, showed delaved utih/ation 
of glucose The'je iinestigations indicate that jirolonged ohc'.ity usualh 
causes changes m the organism, one of whose mam testations i*. dtlavcrl 
utilization of carbolndrate (3) 'fho^e who wuuld still contend that tht'c 
obese h\ perglv cenncs are diabetic and that their inherent pancreatic weakness 
IS aceentuated be the oht'sjt), would neccssardv have to as-ume that the 
majoruv of persons are diabetic Are they wdhng {t» d<» so ' f 1 ) 1 f uiir }j,i- 
tieuts are imld di'ihtlics who-v mhente^I weakness heeftiius thmu.lK ap- 
pueiit when their total met'ihoh'm is n'trease<l b> tJ> ohesttv. then tho e 
who.se mhereu! fault his U-eoUie hidden a^am through odnefiou ot weight 
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should manifest tlieir diabetic state when they suffer from an infection 
Since we have had only one opportunity to observe this condition, we can do 
no more than report that Mrs S , whose glucose tolerance had become normal 
tlirough reduction of weight, subsequently was admitted to the hospital one 
week after the onset of an upper respiratory infection of increasing severity 
Her temperature on admission was 104° F , she had pain in the chest and 
was raising bloody sputum Nevertheless, the urine was sugar free (5) 
If the severity of diabetes is augmented by increasing the weight of the 
patient, it should be possible to demonstrate this effect m the juvenile 
diabetic We have made this attempt Miss B is a young woman who 
presents the classical picture of severe diabetes When she weighed 101 
pounds she was placed on a diet that contained 300 grams of carbohydrate 
and 2800 calories for five days, and she received no insulin During the 
three last days tlie 24 hourly urinary glucose averaged 211 grams, and the 
glucose tolerance test performed the next morning was fasting, 264, first 
hour, 484, second hour, 516, third hour, 432 Four months later when her 
weight had increased to 132 pounds, she was placed on the high carbohydrate 
diet again, without insulin The 24 hourly excretion of glucose averaged 
209 grams this time and the glucose tolerance test was 286, 444, 465, 500 
A gain of 3 1 pounds did not lessen her ability to dispose of glucose 

It will be recalled that a few of our obese hyperglycemics were not im- 
proved by reduction of weight to normal One explanation is that they are 
individuals who are victims of diabetes of the juvenile type It is also con- 
ceivable that the prolonged hyperglycemia caused organic changes in the 
Islands of Langerhans, since Best^ has shown that high blood sugars do 
damage the insular cells in dogs 

During the year 1936, 370 new cases were classified as diabetic after 
thorough study Three hundred and sixteen of them were 30 or more years 
old, and 57 per cent of these adults were obese on admission Therefore, 
appioximately one-half of these 370 patients, whose ages ranged from a few 
months to 71 years, Avere obese Avhen tliey were admitted Our experience 
has shown that adequate reduction of weight will abolish all evidence of 
lessened utilization of carbohydrate m at least 60 per cent of adult obese 
hyperglycemics Since one-half of all the new cases classified as diabetic 
were obese, it is permissible to predict that thorough-going reduction of 
weight of the obese members of the group will abolish the retarded utilization 
of glucose in one third of the patients Avho are believed to be suffering from 
diabetes mellitus 


Conclusions 

The glucose tolerance tests became normal in 77 per eent of those adult 
obese hyperglycemic patients who A\ere willing to undergo adequate weight 
1 eduction Reasons haAc been given to support the belief that' these persons 
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have not inherited an incurable disease of the tissues that produce insulin 
We explain the hyperglycemia as a manifestation of obesity 

The normal or ideal weight of an adult human being cannot be stated with great pre- 
cision The figfures compiled by the large life insurance companies are closest to the ideal 
for the present, even though the weight and height were obtained on clothed persons who 
had not removed their shoes and who were postprandial Details may be obtained by con- 
sulting Fisk’s book “Health Building and Life Extension," 1923, Macmillan Co , New York 
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THE CLINICAL SIGNIFICANCE AND TREATMENT 

OF PYURIA 

By William F Braasch, M D , Rochester, Mxnnesota 

The physician of today, whatever may be the nature of his practice, must 
know something about progress in all fields of medicine Much progress has 
been made in recent years in knowledge concerning infection in the urinary 
tract It is appropriate, therefore, to discuss before internists some of tlie 
clinical phases of urinary infection and its treatment I take it for granted 
that most patients who come to the internist have symptoms other than those 
referable to the urinary tract, and tliat pyuria, when present, is discovered in 
the course of routine urinalysis If it were otherwise, the modern sophisti- 
cated patient probably would consult his neighborhood urologist first It 
should be said at the outset, however, that urologists look with some doubt 
on tliose who intrude in their field but do not belong to the guild But then, 
since pyuria is a complication whicli may be common to patients who consult 
specialists in any field, including that of the internist, urologists are glad to 
reveal tlie secrets underlying recognition and treatment of it, up to a certain 
point 

Once pus cells have been found in tlie voided urine, what is their clinical 
significance^ To begin with, it should hardly be necessarj' to state that pus 
cells found in voided urine may not have originated in the urinary tract In 
most cases pus cells found in the voided urine of a female patient are absent 
m the cathetenzed specimen of urine from tlie same patient The finding 
should invariably be checked by catheterization I have seen many patients 
referred for uiologic investigation because of persistent pyuria who never 
would have been sent had they been catlieterized When catheterization is 
inadvisable or impossible, a satisfactory specimen of urine can be obtained by 
careful cleansing of the external portion of tlie urethra and by spreading the 
vulva while voiding Pus cells in the voided specimen of urine of the male 
patient, on the other hand, are of definite significance, particularly if the two- 
glass test IS used and if the urine in the second glass is found to contain pus 
If, however, the pus cells are found largely in the first glass, infection in the 
urethra secondary to chronic prostatitis must be suspected In fact, the 
presence of a variable number of pus cells m the urine of a male adult usually 
IS caused by some form of what Keyes has called “prostatism ” 

Patients may be observed who complain of several things, among them 
frequent micturition On examination of tlieir urine no pus cells may be 
found These patients offer a clinical problem, even to tlie urologist ^lost 
of them are women in tlie fifth and sixth decades In many cases the sjmp- 

* Read before the meeting of the American College of Phisicians, St Paul, ilinntiOta, 
April 24, 1942 
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toms are caused by a chrome cicatricial type of urethritis which may cause 
little or no pyuria Bacteriuria occasionally is observed without pyuria, and 
can be the cause of vesical distress Interstitial cystitis may be the cause of 
frequent micturition and dysuria with little or no pus in the urine The 
patient may have been told that vesical irritation is caused by pressuie of 
adjacent pelvic organs The truth is that pressure by mtrapelvic lesions 
seldom causes frequent urination or dysuria Rarely, allergy may explain 
some instances of vesical irritation In some cases no etiologic factor ma) 
be found, even aftei a careful seaich, and the symptoms can be explained 
only on a functional basis — the so-called irritable bladder An oiganic 
lesion is present somewhere in the urinary tract m most cases, and a careful 
urologic examination is indicated 

Merely to report the presence of pus cells in the urine, howevei, is of 
little clinical value It is of equal importance to know whether any bacteria 
are present and if they are, what kind Rough identification of bacteria 
can be made by means of Gram’s staining of the urinary sediment This 
simple method can be employed easily by any laboratory technician, and 
should be made a part of loutme urinalysis -Cultural methods may be in- 
dicated for further identification of bacteria, but for most clinical purposes 
they are unnecessary 

If there is any advance in medical science to which the urologists have 
contributed in recent years, it is an increase in the knowledge concerning those 
bacteria involved in infection of the urinary tract Only a few years ago 
many urologists scarcely knew the difference between a bacillus and coccus 
when they saw them under the microscope. Today tliey glibly (|UOte the 
names of every bacterium ever heard of, and are familiar with many of the 
cultural characteristics of bacteria In order to treat urinary infection 
intelligently a working knowledge of its bacteriology is essential It will not 
a\ail to dust off >our old textbooks on bacteriology, since present knowledge 
of the aubject has been gieatly revised and it will be nccessar) to consult 


current literature to bring yourself to date 

It is well known that the bacteria most commonly found in in letted urine 
are either the lowly colon bacillus or the more tenacious relatt\L^ of that 
orgamsiu, the Acrobat ter acroycticK and the PM^iulomonas tuntymo'ia Sonic 
observers would like to link the origin of the colon hacillu'* with tin. adjacent 
intestinal colon *ihc conlciuum ihat colonic Masis is a factor, .nul ih.U 


It permiti> the colon bactllll^ to ptrineaie tin, urinar) toict Ibis ntv«,r Im^ 
appealed to me as being logical Constipation or eolonic starts ^el^^tm 
causes urinary infeeiion, to my knowledge* If it were a conunuti factor, 
Milfaguanulmc should control baciUarv imection in the urinarc tract, but it 
has jiroved to be much efieciue than .my of the otlicr i.ulfatiudc» drug* 
Aiuoiw' other gram-negative tirgauiMiw trequeiulv observed in mti-cted 
urine arc^includcd member^ of th*. genu->c3 I’roleii'., I’-auloinonai .**id 
Salmonella These organisms arc ure:i-'.pluicr'> .md. as a result, tiic 
often becomes alkal'mes wish resulting .ler^^atmn ot calcium on the 
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mucosa of the bladder or m the kidney These bacilli may be exceedingly 
difficult to eradicate, even with recently discovered chemotheiapy Among 
the gram-positive cocci, micrococci aie most commonly observed They 
usually are present m the urethra and aie comparatively innocuous, although 
occasionally they may become virulent Staphylococci are not commonly 
found 111 the urine but, when present, can be virulent formers of abscesses 
Often they are associated with formation of calculi Streptococci seldom 
are the active agents in urinary infection, except in the foim of the Strep- 
tococcus faecahs This bacterium usually is a secondary invader, after 
primary infection in the urinary tract, and usually is found in mixed in- 
fections Unless its presence is detected, it may be the cause of peisistent 
infection after the bacilli have been eliminated Many patients with pyuria 
are observed in whom a caieful seaicli for bacteria, both by Gram’s staining 
of the urinary sediment and by culture, reveals none This may be difficult 
to explain, but bacteria may be present which aie so few in number and 
have become so attenuated that it is difficult to discover them by the usual 
methods of investigation The theory of amicrobic pyuria has been ad- 
vanced, but it does not seem to have a logical basis Some of these patients 
will lespond to chemotherapy without the organisms being found 

The possibility of tuberculosis must be considered in every case of 
persistent pyuria unless it is proved not to be present There has been a 
decided change in the clinical picture of patients with renal tuberculosis in 
the last decade or two It is evident that a relative immunity to the disease 
has been developed in this country The patient of 30 years ago complained 
of severe dysuria and urinary frequency, many pus cells were found in the 
urine and the diagnosis was made with comparative ease Its clinical recog- 
nition today may be exceedingly difficult The symptoms usually are slight , 
only a few pus cells may be found in the urine, and on cystoscopy the bladder 
may appear normal The usual carbolfuchsm staining of the sedimented 
urine should be done coincident with Gram’s staining The presence of the 
Escliei ichia coli in the sediment should not lead one to exclude tuberculosis, 
however, since it may be coincident in the urine with the Mycobacterium 
tubeiculosts If there is anything suggestive of tuberculosis in the course of 
physical examination, oi if pyuria is not eliminated by chemotherapy, the 
urine should be examined for the Mycobacterium tuberculosis and a more 
sensitive method of staining (with auramine) should be used Experience 
w'lth this new stain has shown that it w'lll detect the presence of the Myco- 
bactenum tubeiculosis m the urinary sediment much more often than w^ill 
carbolfudisin stain In case of doubt inoculation of guinea-pigs remains the 
most jiearly accurate test, and should be employed Cultural tests for tu- 
berculosis, although satisfactory in the hands of some, do not lia\e the 
accuracy of inoculation of guinea-pigs Treatment of this tjpe of tu- 
berculosis can be summarized by regarding the lesion as unilateral from .i 
surgical standpoint, and bilateral from its postoperative aspect Post- 
operative medical supervision is of primarj importance in the postoperative 
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result Chemotherapy is of no value unless there is a secondary baclllarj- oi 
in" m the bladder When pyuria persists after nephrectomy. 

this oossibilitv should be considered . , , 

’ Although Vtients usually come to the internist primarily because of 

lesions in various organs other tlian the genitourinary tract, not mfrequeiitlj 

their condition is complicated by tlie presence of a variable degree of iirinarj 
their conoitio i probably is most often observed in 

Sfpreseuce of tilr m gaMaddl, the thyroid gland the gastro.n- 
teXuract and tlie pelvic organs The questions usually asked by my col- 
leagues in clinical diagnosis are ( 1 ) What is the source of tie p^iiia (-) 
Can Its treatment be delayed until the major lesion is taken caie of and (. ) 
wSllL "infection interfeie with surgical treatment of the primary 

'“7;K‘nt'"foiir experience that i.nnaiy infection seldom 
interferes with surgical treatrhent unless symptoms are present which indi 
am aSe m severe°lesions m the iiiina.y tract Provided rena unct^i s 
noimal, the existence of mild chronic pyeloneph.itis or 
flifficultv after operations for lesions in other organs 
•idvisable however, to proceed with surgical tieatment of the primai> 
without knowledge of at least something about the source of the W’'™ 
should be determined whether or not urinary obstruction exists «’ 'vhet 
d «e IS a rell lesion which might seriously interfeie with operation Oc 
SsmnSly. the lesion in the iiimarj. fact may require treatment before 
therapy can be directed to the patient’s major condihon 

Probably the more common medical conditioiis with «hic P> 
be associated are diabetes and circulatory lesions Urm > 
formerly was a rather frequent complication of diabetes ^ 

rent of insulin, it is observed much less frequently bi'hleral pielo- 

pyuria IS present m sueli a case it usually is caused by mil l ^ 

Sphritis and cysftis Unless some underlying ;\„..dnct^ 

tirmary tract, this type of pyuria should respond » ' ’ 3^,, 
chemotherapy, although 111 some cases of j' ,, cases ot 

.csistaiit Occasionally, a lew pus cells are 10™ « t ^ 

glomeruloiieplnitis. and the jaeseiice ot a conipl cat i „ ^ 

Element nia> be iiiferred In ..ac . 11. *oii.e cases • 

her of pus cells are plesetit 111 the urine it ‘ ,„cl, ..„cs 

whether or not the nephritis^ is > ,1., „c,„,ir> iraci 


cauv.t-» 

infection diouid 

of courr^u. U cluninuted. uuVcnui 

It should be bu'nufdc for i.ci of ina-.-* 

'rir .rriW^d^arrointgentg^^^ ..i "1 - 



CLINICAL SIGNIFICANCE AND TREATMENT OF PYURIA 


947 


foi hidden crypts, and evidence of infection in the prostate gland, or the 
cervix and vagina Incidentally, it should be lemembered that tonsils or 
teeth may infect the prostate gland, which in tuin may be the immediate 
source of cystitis or of ascending pyelonephritis The removal of such foci 
may be far more efficacious m overcoming infection than chemotherapy It 
would seem logical to suppose that chronic infection in any organ might act 
as a focus for infection m the urinary tract Clinical experience, however, 
does not definitely corroborate this However, acute infections involving 
various organs not infrequently are complicated by infection in the urinary 
tract I have observed many patients with urinary infection coincident 
with acute or subacute cholecystitis m whom the urinary infection disap- 
peared after removal of the infected gall-bladder On the other hand, the 
incidence of cholecystitis among patients who have chronic pyelonephritis is 
no greater than the average 

A question often discussed is, what is the significance of pyuria m cases 
of hypertension^ In view of tlie geneial acceptance of the theory that a 
unilateral renal lesion can be an etiologic factor in hypertension, this question 
assumes major importance It has been my experience that there are very- 
few patients suffering from hypertension resulting from a unilateral renal 
lesion who have no pus cells in the urine, or a history of previous urinary 
infection It is true that some patients with atrophic pyelonephritis have 
Aery few pus cells and that tlie urinary^ symptoms of such patients may be 
obscure It is evident that in every case of hypertension with pyuria thor- 
ough study should be made of the urinary tract Unfortunately, the per- 
centage of patients suffering from hypertension with unilateral renal lesions 
IS limited, and tlie percentage of those who are permanently relieved by 
nephrectomy is even more limited Nevertheless, the occasional patient who 
IS cured by nephrectomy makes intensive search for this particular con- 
dition worth while Although at tlie Mayo Clinic we do not make routine 
urographic studies for every patient who has hypertension, it is advisable to 
do so foi all patients ivlio have urinary' infection or have had it, and also for 
those who previously have undergone a renal operation Why renal in- 
fection IS only occasionally an etiologic factor in hypertension probably was 
best explained by Page, who stated that renal pathology such as that resulting 
from infection is of importance only if the intrarenal pulse pressure is 
disturbed 

Having detei mined tliat the pyuria persists in the catheterized specimen 
of the female patient or in the a oided second glass in the male patient, and 
having carried out simple Gram’s staining of the urinary sediment in order 
to get a rough estimate of the bacteria present, and having excluded an 
obstructing oi infected prostate gtand as the source, what next should the 
internist do^ It is our custom at the clinic to make a plain roentgenogram 
of the urinary tract of every patient Avho has pyuria or a history of pyuria, 
irrespective of symptoms This procedure should be more A\idely available 
and should be employed m routine diagnosis IMany clinicians seem to think 
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that a urinary calculus could liaidly be present without a history of pain It 
IS surprising how often so-called silent or symptoniless stones in the kidney, 
ureter‘s bladder or prostate gland are present, discovered in cases in which 
pyuria is the only clinical clue There is nothing more embanassing than 
to have the patient you treated unsuccessfully for pyuria consult anothei 
phylcian who finds mnary calculi When shadows are found in the rena 
roentgenogram it should be remembered tliat calciBed areas caused by renal 
htoulosts also may cause shadows, whicli usually are lecognizable iii the 

’’“xhrSst might also be justified in going a step farther by making 
an eiiretory urogram This is a compaiatively simple procedure, whic 
tten reveals lesions in the urinary tract that are least suspected AltlioUoh 
°t may require wide experience correctly to interpret some of the excretory 
urogrmns^in many cases the nature of the lesion when visualized can be 
rrrn<rmzed bv the inexpert practitioner The value of excretory uiographj 
is not sufficiLtly appreciated by the average physician , it should be more 
•renerally employed in differential diagnosis Not alone can it “ 

?enal shadow found m the plain roentgenogram, but it can reveal hydr - 
nephrosis and other lesions which are not suspected on the basis of 

"^"'Ha^ng satisfied himself by these various means that the “ 

uncomplicated one, what is the internist’s next l”°“f 4 
physician of today probably would not hesitate to employ one of c u ff 
Lido preparations against uncomplicated urinary ’‘L,, Lpy 

cases he would be rewaided by ehminatiou of the pyuria after suel 
What form of chemotherapy is it best to employ ^Sa»"st urinary m 
As a general lule it is advisable, as far as possible, to use the dru^, 
ihe bfceria present If gram-negative bacilli are present the choice lies 
between sulfamido drugs and preparations of maiidclic aci< 
a difference of opinion as to uhicli drug is preferab e 
like an acid medium In many cases of acid, wineh 

combination of ammoimini chloride ' 'ITor le-s «dl eln.i- 

lowers the hydrogen ion concentration oi the eronniore efileae, on, 

mate the infection m six or eight days bis dr ^ s e'e 
lhai. sulfamido drugs in eoinbating '"f---""; ,,, ,„.iroge« ion 

faccalU The /'ro/.io may offer on In 

ioncentraliol. of die in. ne cannot be reduced by „ 

fact, when the urine rcniaius lery alkaline no ■ 

avail Unfortunately, iiatieiits ot advaneed ' [ , , |, 

duced e.nliiot tolerate eiiliaiiiido drug,, and lor ne... 

„ also true '•’•‘‘’“"I, r,„,,,ar.it.o..s will sene adnnr.ibly It mu,. U ,ai. , 
of these the 111. .1 1 _ iu,ev bacillary ...leci.on w.b 

l::«mh..-itl by m'ea.,: of the -ulmniido drug, .Xgabist e..eic ...leei..,.. 
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preparations of maiidelic acid aie of no value and when tliey are present the 
sulfamido group of drugs is preferable 

What particular sulfamido drug is most efficacious in the treatment of 
urinary infection^ The list from which a choice can be made is truly impos- 
ing It would seem, on the basis of experience, that those drugs most re- 
cently pioposed, namely, sulfathiazole and sulfadiazine, have the advantage of 
causing fewer toxic reactions than do others and of possessing low acetylation 
and rapid excretion There aie those who prefer the sodium sulfa prepara- 
tions Sulfacetimide is another recent sulfamido drug which is extolled by 
some Sulfaguanidine, which can be administered in the largest dosages 
without causing subjective reactions, is less effective than tlie others, although 
occasionally it is veiy bactericidal There are several others, in fact, it 
might be claimed that this list is not up-to-date It is hardly necessary to 
warn you against the danger of a patient’s idiosynciasy and variability in 
reaction to sulfamido drugs It should be remembered also that if the in- 
fection does not lespond to one sulfamido drug, another should be used 
I have often observed tliat urinary infection which was resistant to one form 
of sulfamido drugs rapidly disappeared when another sulfamido drug or a 
preparation of mandehc acid was tried Another observation should be 
made it is seldom that sulfamido drugs interfere with the coincident adminis- 
tration of other drugs 

The subject of the dosage of the sulfamido drugs now aiises The 
internist is accustomed to dealing in large figures in the employment of 
sulfamido drugs, and he might look askance at the economical dosage em- 
ployed by urologists Experience has shown that an initial daily dosage of 
3 or 4 gm is all tliat is necessary against most uncomplicated infections in 
the urinary tract In fact, the effective dosage is gradually being reduced 
and in most cases an initial two-day dosage of 3 gm is being replaced by 
one of 2 gm , administered for a peiiod of six or eight da>s When such a 
low dosage is employed severe reactions to sulfamido drugs described by 
those who employ them in treating profound systemic infections aie seldom 
seen Urologists have the advantage that the infected field is iininersed in 
sulfamide-bearing fluid, as is also the surrounding zone of reaction in the 
tissues, although the latter is the predominating factor In contrast to the 
procedure in the treatment of systemic infection with a sulfamido drug, it 
seldom is necessary to determine tlie concentration of the diug in the blood 
m treating urinary infection, since this concentration is low and does not 
exert much influence so far as results are concerned 

Although this may not be the place in whicli to discuss toxic reactions 
111 the use of sulfamido drugs, there is one complication not infrequently 
observed which deserves consideration and that is anuria developing as the 
result of acetylation and the deposition of crystals in the renal tubules Al- 
though there is a difference m the degree of acetylation caused by the \arious 
sulfamido drugs, they all may be guilty of renal blockage The degree of 
subjective toxic reaction which results is no criterion The drug which 
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causes the least symptomatic reaction is one of the woist oifenders in this 
respect I refer to sulfadiazine Sulfadiazine should not be regarded as 
being entirely innocuous, in spite of what Paul de Kruif has written in the 
Readers Digest Only the other day a report came from Bellevue Hospital 
m which It was disclosed that 10 patients had anuria after the use of sulfa- 
diazine, with two deaths, m spite of treatment One of tliese two deaths 
occurred after the administration of only 12 gm of the drug in four days 
or a dosage of 3 gm daily It should be emphasized that anuria associated 
with the use of sulfadiazine demands the immediate cooperation of the 
urologist. By the introduction of ureteial catheteis and lavage of the 
ureters and the renal pelves, the blockage usually can be relieved It is ob- 
viously advisable to start such treatment in the early stages of annua 
Crystalhzation otherwise may become so dense that lavage is futile 'ind 
injury to the renal cells may be fatal 

In case pyuria persists in spite of a thorough trial of chemotherapy, what 
are the possible causes of failure of such therapy? A common cause is 
inadequate and incorrectly selected chemotherapy This usually is the result 
of (1) failure to identify the bacteria present, (2) failure to recognize the 
existence of a mixed infection, (3) failure to select the coriect ditig for the 
girticu lar bacteria involved, and (4) the occurrence of a toxic reaction 
Probably the most impoitant factor m the failure of chemotherapy is the 
existence of a primary lesion in the urinary tract svhich is the cause of pyuria ; 
if such a lesion is not eliminated, chemotherapy of course is worthless. The 
list of such lesions is long, and even a brief discussion of them would lead 
ar a e d Among them, however, those most commonly observed are 
c ironic pyelonephritis with difluse cicatricial changes m the renal rl6SUL^, 
inadequate drainage involving either the renal pelvis or the bladder, urinarv 
calculi and tuberculosis Needless to say, recognition and tieatmeiit of these 
lesions demand the Knowledge and skill of the urologist It is here that the 
urologic west begins, so to speak, vv'ith its wide hori/ons and unlirnilefl pO'.- 
sibihtics, and it is here that mv thscussion will tease 


SUVIMARV 

In sunimar} the^e data may be rejKMted Pus cells foiiiul in the voided 
urine of the female p«(t]eiit are of hitlc or no clinical aignirieance In such 
instances a specimen of urine obtained by catheter is netessarv Pus tells 
in the voided urine ot the male patient are of greater chmeal value, and 
particularly if the lwo-glas> te.st i^ emploved It is of erpwl elinit.d ini' 
porianee to determine the presence and kiml oi bacteria in titc nrna In- 
telligent treatment of pvuria is tUpendem on a kiUAv ledge of its baoieriolugn’ 
aspects Rough ideiuitie’inion oi the tv|H. of organisms pfesviu »s po^*•lb^ 
by the simpk* rnetluKl of dram's staining f,f the* urinary sediment 

Bacillary mfectnm is obseived in most cases 'I !k colon }, Kill: of tl..,* 
Acro'i tcur lunuittU's arc the org.vnismv usu.dlv found ?»IiNet} loOtt.*' 
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may be piesent most often it is caused by colon bacilli with Streptococcus 
faecalis Unless this fact is recognized, chemotherapy may fail Renal 
tubeiculosis is a frequent cause of pyuria which resists chemotherapy In 
recent years the symptoms and severity of the infection caused by renal tu- 
berculosis have become milder and tlie recognition of such tuberculosis often 
IS difficult Auramine as a stain for the Mycobactenum tuberculosis is of 
gi eater \alue than carbolfuchsin 

Pyuria may be coincident with lesions situated in othei oigans Acute 
cholecystitis coincident with pyuiia often is obseived When a lesion le- 
quiring surgical attention is present, the question might arise, would ui inary 
infection interfere with operation^ As a rule it does not, but a search should 
be made for the cause of the pyuria A careful search for foci of infection 
and the lemoval of them is always necessary Pyuria or a history of 
previous urinary infection occuinng witli hypertension should be the guide 
to complete uiologic investigation In the presence of pyuria important 
clinical data can be obtained by sucli simple tests as the making of roent- 
genograms and excietory urograms 

Intelligent chemotherapy depends on identification of the bacteria In 
cases in which the situation is complicated, infection caused by the Escitei ichia 
coll often responds to treatment with mandehc acid Of the sulfonamides, 
sulfatliiazole and sulfadiazine probably are pieferable The dangei of 
acetylation with the deposition of ciystals and the occurrence of anuria must 
be considered Immediate catheterization of tlie ureters and pelvic lavage 
are indicated 

Persistent pyuria m spite of chemotherapy usually is caused by some 
underlying pathologic lesion in the urinary tract which requires careful ex- 
amination and treatment by the urologist 



A HIGH FLUID INTAKE IN THE MANAGEMENT 
OF EDEMA, ESPECIALLY CARDIAC EDEMA 

I THE DETAILS AND BASIS OF THE REGIME 


By F R ScHEMM, M D , F A C P , Great Falls, Montana 

This paper presents the details of a regime which, in the past eight years, 
has been used in approximately 600 separate periods of treatment carried 
out on a series of about 400 cases of advanced disease, 96 per cent of which 
were cases of cardiovascular-renal disease In this series there were about 
375 cases, or 94 per cent, with gross heart disease, of which over 200 showed 
gross edema 

Only a few of the reasons which led to a trial of this regime can be men- 
tioned here There aie clinical observations from Withering through 
Austin Flint to recent times which are not discouraging to such a trial, and 
many facts are to be found in clinical investigations of the last 15 years 
which appear not only to weaken the force of the usual objections to a high 
fluid regime, but also to explain the paradox of its good results The 50 
year old piactice of the restriction of fluids in edema appears incompatible 
with principles derived from renal- function and water-balance studies 

The chief reasons urging a trial of this regime, however, were found in 
personal observations f at the bedside, such as 

1 The unmistakable clinical signs and symptoms of sen ere dehydration 
in some cardiac patients w ith massn e anasarca 

2 The toleration by enlarged and fibrillating hearts in thyrotoxicosis of 
large amounts of water by mouth and b} \ein before and after fjjieration 

3 Reco^e^les from '>o-called “postoperative nephritis," with torreclion 
of anuria and clearing of edema, by the administration of 6,000 to 7,000 1 1 
of water for sc\cral da\h, mainh isotonic solution by ^cm 

4 The clearing oi massuc* edema without disaster in eases oi ade.mecd 
nephritis, which often showed choked discs or grossh diseased hearts, in the 
face of intakes a\eraging more than 4,000 c c (lady 
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rile luiulameiual tliesis on whiedi the regime is b.ised w'a> (piamtlj es- 
pressed b> Ihunard” m 1732 “'^alts creep with the ch>Ie into the' blood rtn«i 
ha\c no wa> out but b> the urine '* \ painstaking e'orrelation or tacts 

found m the newer ur.esiig.uive studus <ii bode duids ' ‘ rctul tura- 


tion. 
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the discrepancies in the old idea that “salt retention” is the pnmaiy factor 
in the formation of edema Changes m venous pressure®”’®®’®* and espe- 
cially plasma proteins *® follow as often as they precede the development or 
clearing of edema Starling,®® himself, emphasized the probable pnmaiy 
role of salt retention in some forms of edema 

Regardless of how the edema is formed,®® ®* it appears reasonably well 
established that 

1 Edema fluid is a simple volume inciease of the interstitial fluid It 
can accumulate and exist only if its materials have been supplied and re- 
tained For each two pounds of edema these materials consist of about 10 
grams of an alkaline mixture of sodium salts (about 5 parts sodium chlo- 
ride with 1 pait sodium bicarbonate, yielding a pH of 7 4) and 1,000 cc 
of water as solvent for the salts ®®’ ®*' ®®’ ®®' ®' The increased volume of in- 
terstitial fluid IS subject to the same vicissitudes as the normal volume, thus 
chloride or sodium deficits may exist, or water alone may be given up for 
vaporization and the whole mass of “brine” become concentrated and a true 
cellular dehydration exist True dehydration m these “brine-logged” pa- 
tients IS, therefore, no real paradox ®* 

2 The alkaline edema fluid remains inertly and indefinitely retained 
or “stored” in the internal enviionment unless the bicarbonate fraction of its 
sodium salts is used up by the ever-forming metabolic acids ®®’ ®' or by in- 
gested acids Acidification incites the kidneys to balance the threat to the 
hydrogen-ion concentration of the body fluids by elimination of neutral or 
acid sodium salts or, as often expressed, “acidification mobilizes the so- 
dium ” ®' ® As the sodium leaves the body via the kidneys its wafer of solu- 
tion is free either (1) to leave the body as urine water, giving weight loss 
with diuresis, or (2) to leave the body as water vapor, giving weight loss with 
no diuresis, or (3) to remain within the body to remedy body fluid concen- 
tration and cell dehydration, giving, by a shift of water to the cells ®®’ ®* a 
disappearance of edema with no weight loss and no diuresis 

The retention of alkaline and the elimination of acid salts is a physio- 
logic process ®®’ ®’^ which keeps the internal environment constant in volume 
as well as composition To maintain acid base equilibrium slight changes 
in volume of interstitial fluid occur constantly throughout the 24 hours 
If continued indefinitely in the one direction a continuous augmentation of 
volume of interstitial fluid leads eventually to clinical edema In the other 
direction, m the absence of adequate Avater for the regulatory function of 
tlie kidneys, the continuous elimination of salts at the expense of body water 
leads to cellular dehydration and body fluid concentration and, finally, when 
about 8 per cent of the body water is exhausted, to anuria, accumulation of 
acid salts, and acidosis 

3 The sodium leaves the body via the kidneys m solution as urine, water 
reaches the kidneys only after all other demands of the body for water art 
met®’**, the amount of urine-water needed for the elimination of the so- 
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dii^ depends upon tlie functional capacity of the kidneys.' Therefore 
si^cient water must be supplied to the body so that enough water will reach 
the kidneys for the elimination of the sodium The kidneys as “ultimate 
^ardians of the internal environment” “ are capable, even when inti insicallv 
diseased or tlieir function extrinsically impaired, of regnlatinff the volum'e 
and composition of the internal environment if they leceive enouffh water '■» 
Thus thy prevent acidosis by eliminating neutial or acid sodium salts it an 
excess of sodium is present, or if sodium is at a premium they discriminate, 
conserve sodium, and prevent acidosis by eliminating other salts''*’'’'’’'’' 

They fail pai tially or completely in their role of guardian when an inadequate 
amount of water is available for their use 


It follows fiom the above that the aim of this regime is to: 

1 Decrease the ingestion of the material essential to the formation of 
edema and to encourage the mobilization of sodium already retained by 
giving a diet restricted in sodium and yielding a neutral or acid ash 

2 Increase and liasten the noimal effect of the metabolic acids, by the 
administration of minimal amounts of acid dru^^s 

3 Facilitate elimination of the mobilized sodium via the kidneys .iiid 
avoid the development of true cellular dehydration, by administering plain 

cmles”"’'^"*”^' according to water balance priii- 


cial of a regime based on these considerations was begun in the fall 
of It soon became apparent that the regime permitted tlie adminis- 

tration o arge amounts of ivater to very ill edematous patients uith nn- 
piinit) and benefit and with results better than those obtained pre\ioiisly by 
restricting^ fluids, ^^hether the primary disease was nephritis, cardiac disease, 
eclampsia."'’ pernicious anemia, or some “idiopathic” s\ndrome " 


Dci \ics oi iiin 

liight }cai> of e-\pericnce ha\e disclosed main points which have mi’ 
pio\cd results and shown that good results depend on the care with whah 
the following details are enforced It is not sufficient and l^ often prodti* - 
ti\e of dasappointiiig results to write as orders, for example, merely 'I‘*orie 
fluids, low* sodium diet.” 

Atul am! Otlur Dturc^tc Medication Strictly sjaaking, tlu'-c arc nut 
needed m the regime 1 he physiologic process «»f metabolnm yields 
sutnciciit acid l<k me up slowly the biearbi^naic fraction f»f the stond lalium 
mixture and incite its elnmnathm if .wiequate w.Utr is furnished and tin 
ingestion of an excels of aikaliMe asU i,-. sto],pei} t.‘>ua!U .h.wly, {eat often 
with surprising rapidity, eikma dis.tp{M.ars with simply the mutril das at’d 
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Practically, however, acid drugs are often used to speed the elimination 
of edema for psychological and economic reasons as well as reasons of com- 
fort They have the added practical advantage in both hospital and home 
management of protecting fiom errors or lapses in the diet 

We use only dilute hydrochloric acid or ammonium chloride because 
their ions are entirely familiar to the body Theoretically, a pure acid 
should be most effective We have found well diluted hydrochloric acid to 
be so, regardless of its presence or absence m the gastric secretions It is 
obvious that large amounts of ammonium chloride unnecessarily increase the 
total solids which must be eliminated 

Mercurial diuretics are used infrequently to speed elimination when the 
degree of the edema is a major cause of discomfort In only the most ad- 
vanced and resistant cases is their use necessary in this regime When they 
aie used the water given is increased®*^ to a maximum to avoid the post- 
diuretic dehydration and shock so often noted with restricted fluid 
1 egimes *'• 

High protein diets,® acacia,®®* ®® thyroid extract, and vitamin B have not 
been used in order not to confuse results and to limit variables as much as 
possible 

Hypertonic solutions are not used®®*®® In our experience no case re- 
sistant to this regime (because of our inability to administer sufficient watei 
to make it effective) has responded satisfactorily for any length of time to 
hypertonic solutions and restriction of fluids 

Administration of Acid Dt iigs When no oral intake is possible we con- 
tent ourselves with supplying water parenterally and depend on the con- 
stantly forming acids of metabolism to mobilize sodium If response is 
slow, 1-2 c c of mercupurm is given after a day of good intake and the total 
intake increased afterwards to protect from post-diuretic dehydration 

If the patient is only able to take cleai liquids, a few drops (2 to 5) of 
diluted hydiochloric acid in each glassful is often well tolerated and often 
serves to speed elimination 

When the oral intake is well established or the initial neutral diet is 
tolerated, 5 to 10 drops of diluted hydrochloric acid may be given in a full 
glass of water every hour from 7 00 a m to 7 00 p m , or it may be given 
15 to 30 drops at each meal or feeding 

Ammonium chloride is given for reasons of convenience or if the acid 
IS not tolerated, rarely in a gi eater amount than 15 grains four times dailj 
(4 grams daily), and usually not more than 2 or 3 grams daih 

After dismissal only the more seveie cases, or milder cases who neglect 
the diet grossly, need the acid medication These rarely need more than 45 
grains (3 grams) of ammonium chloride or 40 min (2 to 3 c c ) of diluted 
hydrochloric acid m the day 

Dietary Regulation of Sodium Meticulous attention to diet is not nec- 
essary or logical if edema is mild and has no tendenc\ to recur Ho\\c\cr 
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when massive edema is resistant to tieatment or continually leciirs, diet 
therapy is rewarded as richly as in cases of severe diabetes 

Too frequently we consider obstinate cases as terminal or not subject to 
further improvement because they respond no longer to fiequent and heavy 
doses of mercury and acidifying drugs and strong hypertonic solutions 
Many such cases will respond and remain evenly edema fiee on a neutral 
diet All cases are easier to manage and lequire less meicuiy and acid 
The diet in our experience is no more difficult to explain or to enforce than a 
diabetic or ulcer diet Even the recalcitrant patient soon comes to prefer it 
to the disability and suffering of his edema and the expense and inconveni- 
ence of intravenous mercury and hospitalization 

The diet is not simply a low salt diet, nor is it merely a low sodium diet 
At all times it must yield a neutral or slightly acid ash This prevents the 
neutralization of the metabolic acids which mobilize already stored sodium, 
and prevents the retention or "storage” of what sodium is taken m the diet 
Some of Schroeder’s cases show that edema docs not clear on a ihet m 
which salt IS reduced to the veiy low figure of 0 5 gram, a figure at which 
the reaction is basic 

Constiuction of a diet to fulfill these requirements depends simply on our 
knowledge*’ that milk, all vegetables, and all fiiuts (except pi lines, plums, 
and cranbeines) yield an excess of alkaline ash We must, therefore, not 
only restrict table salt and sodium salts but must insure the balancing, at 
eacli feeding, of the foods mentioned above with the foods that yield aKi ex- 
cess of acid ash, which are meat, chicken, fish, eggs, ceieal foods (incfiid- 
ing corn) and the three excepted fruits mentioned above (Appeiuhlx 
"Skeleton Outlines ”) | 

The familiar Karrell diet, at the point where eggs, cereal and toa^t aiv 
added, if low in salt, can he just such a diet In a patient strong enough to 
take food, starting such a diet is often followed by a prompt diuresis and 
loss of edema This is not simph ilie result of sodium restriction .nid the 
siippljing of acid; the non-hquid articles of the diet supply 700 to 1,200 c c 
of water for the use of the body" \ ver> til patient who volnntaril> drops 
to such a diet, or who works up to it, niaj lose edema quickh and he toiisid* 
ered to ha\e had a "spontaneous diuresis " 'Phe* effeclneiicss of a high pro- 
tein diet or a "dry" <liet ma> well be due to the tact that such ilicis .itmo-.t 


oi necossiu \ield a marked excels of .md .ish 

Kiiher m hospital or at home one nuist gu.ird against the ingt^tion of 
am thing which renders useless the restriction of sorhniii or iinbalanies th'i 
acid-basc proportion A few glasses of milk r»r citriis fruit juice from me 
betwcen-incal nourishment traj or i tew elioes (;i sothuin Ine.irbs nati for 
"•'as” or indigestum ma% result ni t.iilure* <if the regime I xir.i alkalire 
fruit juice or milk can be fatrl\ utl! bikmced bv ibout 15 dfop» t; , tl c tup 

oi diluted iudrochioric .ic«d If the primar. tb-e i->e reqmres the u of tli- 

^vabc^ 1,1 ,e s, it is e--ent* il ta prcsvribe e,ik,i*iii e ,trc * 

to go with liidi’ inste-ii! of -.■i.-lnin bie aid to u c an tv J, ' 



HIGH FLUID INTAKE IN MANAGEMENT OF EDEMA 


957 


acid instead of sodium salicylate Patients must be warned against com- 
mercial salt substitutes (mainly sodium salts of some acid), against “soda” 
and commercial alkalis for indigestion, and against forcing fluids with un- 
limited amounts of milk or alkaline fruit juices Conversely, acid-base pro- 
portion may be unbalanced by failure of the patient to eat the acid-ash foods 
offered him m any one feeding Every item of each meal or feeding should 
be eaten, but if anorexia or caprice results m the omission of acid-ash items, 
equivalent basic-ash items must be omitted (See Appendix “Precautions 
for Neutral Diets ”) 

The Diets The diets used m the regime are based on the “neutral” diets 
and on the tables in Newburgh and MacKinnon’s * Practice of Dietetics ® 
The “Initial Neutral Diet” is appropriate as soon as soft food is toler- 
ated It yields only about 0 85 gram of sodium and an excess of acid ash 
amounting to about 100 cc of tenth normal hydrochloric acid It is 
usually the first diet ordered in the hospital and it is very effective for home 
use when hospitalization has been refused or in the event of a minor recur- 
rence of edema after discharge (Appendix “Initial Neutral Diet ”) 

As the ability to take food increases the Newburgh-MacKinnon tables 
permit the construction of liberal “full” neutral diets to fit any caloric re- 
quirement and any coincident disease such as diabetes or peptic ulcer or 
obesity (Appendix “Full Neutral Reduction Diet ”) 

At the time of discharge, if it appears that the neutral diet tables are 
likely to prove too difficult, a quite effective, simplified diet may be furnished 
Strongly alkaline vegetables and fruits are forbidden entirely, milk, vege- 
tables and fruits, with the exception of prunes, plums and cranberries, are 
specifically limited in amounts to insure a definite preponderance of acid ash 
(Appendix “Full Neutral Diet ”) 

After edema is gone and if for psychological reasons anorexia develops 
on account of the tastelessness of the food, a minimum of salt in the cooking 
combined with an increase in the acid ash of the diet will often be tolerated 
without recurrence of edema, within limits, leaction is more important than 
total sodium 

These diets are rich m milk, eggs, and fresh meat, and liver, yeast and 
wheat germ may be given in any amount But if iron or vitamin deficiency 
is present or is feared, especially during the short period of the “initial” 
.neutral diet, vitamin and iron supplements may be given 

The High PVatei Intake In some moderately severe cases attention to 
the primary disease, the use of acids, and the regulation of sodium ingestion 
may either separately or in combination so lessen the body’s needs for water 
that elimination of the edema occurs in spite of a lestricted intake How- 
ever, even in these cases the liberal use of water does away w'lth discomfort 
from thirst, makes the work of the kidneys easier and protects the cells from 
any degree of dehydration 

♦Frances MacKinnon gave us helpful criticism of tin. Appendix diet lists 
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In the most seveie cases, however, very large amounts of water may be 
needed for water vapor and for urine water Unless enough water is ad- 
ministered edema either does not clear at all ; or it clears m part or even en- 
tirely but only at the cost of a degree of concentration of body fluids and 
of dehydration of the cells more harmful to the cells than the piesence of 
edema In such cases, until advancing disease makes 

it no longer merciful or possible to administer large amounts of water, edem.i 
can be cleared, its lecurrence prevented, and dehydration avoided only by an 
adequate increase in the amount of water administered 

Much of the satisfaction with the almost universal practice of se\ere re- 
striction of fluids®" appears to be due to the protection from disastrous 
cellular dehydration during the eaily days of edema loss by the release of 
edema w'ater for vaporization pin poses, the salts being eliminated m a frac- 
tion of the water which held them in solution in the body Latei, as the 
edema w'ater is exhausted, protection from otherwise inevitable delndra- 
tion®’^ is afforded by relaxation of the water restriction or by inci eased 
amounts of diet w'ater derived from increasing ingestion of food 

The Amount and Kind of Water Only lenal-f unction and water-bal- 
ance studies show us hoiv much water is enough. In health about 1,200 c c 
are required for water of vaporization and stool, and 1,500 cc for a good 
margin of urinary water In milder cases of edema w’C give a total of 
2,500 to 3,000 c c of water as a minimum, leaving the w'ater derived from 
the non-hquid portion of the diet (700 to 1,200 cc ) as a safe margin 
Under certain circumstantes, in severe illness, the needs of the body for 
water are greatly increased Temperatuie legulation may use as water 
vapor 2,000 to 5,000 cc dailj “ Badly impaired kidneys riu) iiquire 

2.000 c c oi more daily to eliminate 40 grams of solids,® and wdien the ina\i- 
nium specific gravity is low' we increase the intake by 1,000 to 2,000 c c. over 
the usual amount Deh>dration mav have resulted in a loss of body watci. 
not electrol>te, that amounts to from 6 to 8 per cent of tlie body weight " **, 
such a water deficit, of from 4,500 to 6,000 t c , must often be made up 
during the first few davs before an> useful amount of water rtaihe> du- 
kidne>s*‘ Thus, a badly dehydrated, tdeniatous patient with badly nn- 
pairul kidney s and witli a lever or much sweating, might require 8,000 tu 

10.000 cc. of water for a day or two, and 4,000 to 5,000 ce d.nlv there- 


after®'*®'** 

Less than enough water Uir the needs of the boily lead'* eventu.iliy {•» 
dehydration Any rea^onahfe amount more than tnough iloe^ no harm bw- 
ctuise plain, unloaded water pa-i^e^ out via the kuhiey>'‘ rapnllv and eaaly 
even wlicn their lunction is badly uiipaireil ' Within a wide dttjfve tlare 
fore. a> Austin Mint''* sank more than enough water i-' nr<t too math 
have never ciietamtered *'w.Uer-nm>SKaiion .aiul '.I'qK.it that thm e,tt 
droinc'* .ire due to di-iurb mee-. of the eleetrolvtc pattern ‘ ^ 

'Ihc Ixst kind of tUnd to use i-* nnheated by Iktynard f .*a«i - 

t/uii water I- lie ne>£. wh*«h •.> mf«t vmph- v-. havt.i/ a.o* 
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Water is needed, not the solid content of fluids Oral fluids should not 
carry large amounts of alkaline ash or salt, as do citrus fruit juices and salted 
bi oth Parenteral fluids should carry no salt and a minimum of solute 

No normal saline is given unless the plasma chlorides are very low or 
theie aie marked clinical signs of hypochloremia or unless the carbon diox- 
ide combining power is very low We have repeatedly observed that when 
enough water is i caching the kidneys they are capable of conserving enough 
of the excess sodium or chloride of the edema fluid to rectify the electrolyte 
pattern, even while the water of the edema fluid is being lapidly eliminated 

Isotonic dextrose, 5 per cent in distilled water, is used because most of 
the solute is oxidized or stored m the cells It is the solution which yields a 
maximum of plain water for the use of the body In tivo instances we ob- 
served no untow'ard effects from the accidental administration of 1,000 cc 
of plain distilled w'atei m about an hour We commonly rehydrate oui pa- 
tients with diabetic coma with two-thirds normal solution 

Administration of Water It requires patience and some ingenuity to 
administer large amounts of w ater to the very ill When nausea and vom- 
iting or stupor are present, or for other reasons an adequate amount of 
W'atei cannot be given orally, enough intravenous solution is given to bring 
the total intake up to the estimated desirable amount Rectal administra- 
tion of water is satisfactory only m the first few hours wdien general dehy- 
dration IS marked, expelled aiemas upset intake figuies and may result in 
abnormal electrolyte losses 

Since the first trials of 300 to 500 c c of 10 per cent dextrose in 1933 
the amounts administered have been increased At present 500 c c or 1,000 
c c of 5 per cent dextrose in distilled water are given from one to six times 
a day On occasion 1,500 to 2,000 c c have been given continuously, with- 
out untowaid effects, in from 60 to 100 minutes 

The only untoward reaction encountered (in only 20 ot about 2.000 ad- 
ministrations) with the use of isotonic solutions that carry no diuretic, 
which justifies stopping the intravenous injections, w'as an increasing “sense 
of fullness’', the sjmptom appears related to effects of the electrolyte of the 
solution lather than to its rate or volume We suspect that many of the 
reported reactions are post-hoc affairs, episodes of the disease under treat- 
ment occuinng naturally, or precipitated by fatigue and anno>ance from 
slow'-rate venoclyses 

The most desperately ill cases have almost invariably shown evidences of 
severe dehj dration associated with their massiv e edema The w'ater 

of the first few intrav enous injections is used to bring all of the body fluids 
up to a normal dilution and to relieve the w'ater deficit of the cells “ Dur- 
ing this period theie is, quite naturally, often no diuresis, some gam in 
w'eight, and sometimes a visible increase m the edema Coincidentally, 
there is usually such marked clinical improvement as to encourage one to 
persist Persistence is usually rewarded, often in some verv unpromising 
cases, by a diuresis and the clearing of edema 
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When the oral route becomes possible, a tedious insistence is often neces- 
sary to bring the oral intake up to the point where it is wise to discontinue 
intravenous supplements If the intake is pooi on account of continuous 
semistupor, Austin Flint’s practice of administering small amounts of 
water frequently through the night as well as through the day may be effec- 
tive When liquids can, at last, be taken freely it is important to recall the 
necessity of avoiding large amounts of alkaline-ash fruit juices, salted broth 
and milk 

As general improvement continues it is usually surprisingly easy to keep 
the intake at any level desired Not infrequently, however, one encounters 
the patient whose oral intake is inadequate simply because of forgetfulness, 
obstinacy, or a life-Iong aversion to water We have found it veiy effec- 
tive to prescribe something m “homeopathic” doses to be taken in a glass of 
water every hour, or even every half-hour, from morning until about six 
at night We use a few drops of hydrochloric acid, peppermint water, or a 
half a teaspoonful of wine (vide Galen’s wine water ”) 

Such efforts to increase oral intake so that intravenous supplements may 
be stopped are justified because all patients “do better” on an oral intake 
with even scanty liquid nourishment 

Com MEN I 

In any trial of the regime the details and piecautions outlined above 
should be stiictly followed It would be wise to jirocecd at first as we did, 
making the trial on quite mild cases oi on cases that have obviously failed 
to respond to accepted regimes, especially until the dietitians and nursing staff 
arc reasonably familiar with the regime (Appendix. “Sample Hospital 
Orders ") 

Because w’c undeitook these observations as a piactical tlmical investi- 
gation we often cariied our intakes higher than optinium As a toiise*- 
qucnce, w’e have repeatedi} observed the lapid clearing of massive edema in 
the face of intakes averaging 6,000 or 7.000 oi even 8,000 c c daih, in >pite 
of the preaenee in some instances of pulmonary edema, ehoked thsca, or loii- 
viilsions at the time of admission - 

In our hands this regime has proved elftetive in eliminating edema and 
preventing its recurrence in the most resistant t>pc ot case ii, anti ’<» lung 
as. It has been possible to atlmmi^ter adequate amounts water, 't he 

' riiLsc pheiiun’o.i ippcar ly Ix-ir j <hret.i ri,Jatje).Khjp to a!.a'.trca ai » r,.«f j'rc- 
qu<.iUl> 111 Its ib'CriLtf viftnii. nr io <!'ri u 

laletl to an iiijurj of tit. c<.!t> o» tt.!. c'ipUir.t> hj i to t IxC ta ><•(£ 

vvaier ISu *’brine!(/^|?cd ' pat.cm ii’iv mn! jh.n vatir in rtbc.c f'* •.'bt.'i' o* 
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of ternimal case which has not responded to this regime does not respond 
to the usual regimes which restrict fluids and use strong hypertonic solu- 
tions or acacia On the other hand, many cases of massive edema which 
had resisted well carried-out restricted fluid regimes have been observed to 
respond to this high fluid regime 


Summary 

1 A regime is presented which permits the effective management of 
edema with a high fluid intake by the proper regulation of sodium ingestion 

2 The regime is based on renal-function and water-balance principles 
which the accepted practice of the lestnction of fluids appears to ignore 

3 The reasons for a trial of the regime are biiefly indicated 

4 The details of the regime, some diet lists, and certain precautions are 
presented as they Avere evolved from eight years’ experience with 626 sepa- 
rate periods of treatment of 402 cases 

APPENDIX 
Diets and Orders 


Skeleton Outline for Neutral Diets * 
General Diet 


Limited 

24 hr Maximum 

Basio-Ash 1 Acid-Ash 

Foods vs Foods 

No Limit 

24 lir Minimum 

1 Pint 

Milk 

Eggs 

2 

2 Servings 

Vegetables 

Meat, fish, fowl 

1 Serving 

2 Servings 

Fruits 

Bread or cereals 

5 Slices or servings 

except 

Prune, plum, cranberry 

as desired 


Initial Diet 


6 Cups 

Six small feedings 

One Item per cup 


Milk or 

Egg or 

1 

6 Servings 

Milk and 

Bread or 

2 Slices 


Cream (1/3) 

Cereal 

1 Cup 


Precautions 


1 No salt or soda in or on food. 

2 No prepared foods containing salt 

3 No salted brotli or extra juices or extra milk 

4 No “vegetable” salt, no soda for “gas ’ 

“neutral" diet is not a low -salt, or low-sodium, or acid-ash diet, but a combination 
of all three, and the diet reaction is, witliin limits, more important rdatnely than tlie total 
sodium or salt Therefore each meal or feeding is balanced, and it any acid-ash item is not 
eaten an equivalent basic-ash item must be omitted The diets are based on the Ntwburgh- 
MacKinnon tables ^ 
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Initial Neutral Diet 


Six Small Feedings, with Protein 60-70, Calorics 2400 


Food 

\\t 

Measure 

Food 

\\t 

Miaaure 

1 Cereal and Cream 

Cereal prepared 
or uncooked 
or cooked 

Cream 20% 

Sugar 

1 

} cup 

1 tbsp 
i cup 

1 cup 

2 tbsp 

2 Eggnog 

One egg 

Milk 

Cream 20% 

Sugar and spice 

gin 

100 

100 

i cup 
) nip 

3 Fruit, Bread and Milk 
Prunes 

Bread 

Butter 

Milk 

100 

30 

10 

200 

i cup 

1 slice 

1 pat 

1 cup 

4 Corn Soup 

Corn puree 

Bread 

Butter 

Cream 

1 

1 cui) 

1 hIiU' 

1 pat 
i cup 

5 Eggs, Toast and Milk 
One egg 

Bread 

Butter 

Milk 

Cream 

30 

10 

200 

30 

1 slice 

1 pat 

1 cup 

2 tbsp 

6 Bread and Milk 

Milk 

Cream 20% 

Bread 

Butter 

200 

30 

60 

15 

1 cup 

1 tbsp 

2 slues 

1 tbsp 


Notes Whole wheat bread prepared without salt, butter to be uiisaltcd or washed 

Cereal prepared witliout salt, farina, cornineal, craeked or ground whole wheat, 
oatmeal, puffed rice or puffed wheat only 

Any one feeding may be repeated or substituted for another, but the two eggs ami 
the milk for the day must be taken Extra bread, cereal and eggs nia> lie taken it 
patient is not overweight 

ly/u'ii digesiwn ts weakest prunes should be soulffcd and the corn soup feeding re- 
placed by feeding 6 

Whoi dtgesiton ts stronger plums and cranberries may be used in addition to prune'., 
and chicken, fresh fish or Iamb substituted for the egg m 5 
Additional Liquids Weak tea or toffee with sugar, unsalte'd weak chiekeii 
broth Prunes, plum and cranberry juices well diluted in water (1 1) Witer 
flavored with fruit flavoring (Kool-Aid, etc ) 

Desserts Clear jello, wine jellj, anged lood e>r sniishmc c.iUs, .i> desired 


yriiatilions jot Home Usi 

1 Vii food or drink otlur than abozi ill oi each feeding must be eaten 

2 .Vo salt substitutes c.xcept the .\mmuniunt Chloride luniisl’ed >ou 

3 ,Vti soda or alkali nui/uiiux lor "gas” or indigestion otlur ifun the- (.ikiwii 
Carboiute. turnished jou 

4 Measure out three quarts oi water and take b> 7 (K) pm 

5 T'lke two to five diops of the lutuul mediciite furiushetl >ou in a gli*’* **} 
everv hour mitit 7 00 pm 


rcL' Dier 

(Law-h</dn*i*i. .\cul- \>b, Calur cs L'nrcitr ^taD 

Pauds Vuresine>ed t s to ,i« i tirem .vh-ch at least i*vo < r tnree r 
.mtit l/c ukr-i for any one n ralj 


Lais: Two «l‘*al ci c scrv i f whicu ew? U iutvtuuicj lor a s!.r-*' 
{{eats' Mc.it. ‘oh er chakc't i ..c ie'. ' g » * uJ *» Ib a 

{ir*ad PU u Lre'i<..v V isl..ut '*a:t r-’v e \>i - . -tti.'.a'. 

^.efcal Sis .ev » .I 'e?, .n tC»? 1 


irJ » A * 

, ! "if -4 4-' 
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Cereal These only (one servuig a day at least) — oatmeal, farina, quick-cooking cream of 
wheat, cracked or ground whole wheat, corn-meal mush, hominy, puffed rice or puffed 
wheat, "muffetts ” 

Cereal Foods Servings may be taken at any meal and must be taken if meat or egg is not 
eaten macaroni, spaghetti, rice, home-made noodles, corn 
Frmt Prunes, plums and cranberries For other fruits, see below 


Foods Rest! icted as to Amounts (from which no more than two servings should 

be taken for any one meal) 

Vegetables Two servings a day of % cup each of any vegetable except parsnips, lima beans, 
rhubarb, chard and spmach, which are forbidden One small potato equals a serving 
Use fresh or frozen vegetables or those canned without salt 
Fruit One serving of ^ cup of fruit or fruit juice daily except raisins and dates which are 
forbidden 

Salads of fruit or vegetable may be made from the above, as desired 
Raw fruit and raw vegetable should be used several times a week 
Milk and Milk Products Two cups of milk daily, including that used in preparing food 
Cream two tbsp in coffee or tea, % cup for breakfast cereal Ice Cream Without fruit 
or nuts, one small scoop m a day Cheese Only unsalted, cottage cheese (whicli may be 
substituted for a meat or egg serving) 


Othei Foods and Food Combinations 

Soups May combine vegetables, as allowed above, with milk allowance or with salt-fiee 
broth to make soups Salt-free clear beef or chicken broA may be taken as desired both 
with and between meals 

Desserts No limits as to amount Plain jello, wine jelly, plain tapioca, angel food or sunshine 
cake. (No cake or cookies made with salt, soda or baking powder ) 

Limited by milk allowance above Custard, junket, cornstarch pudding, egg-nogs, ice- 
cream Fruit as indicated above 

Beverages One cup of tea or coffee to each meal, chocolate made with milk allowance 
(See Precautions for Neutral Diets ) 

iVeutial Foods Which may be taken in any quantity desired Sugar, butter, oil, gelatin, salt- 
free salad dressing, plain tapioca and plain cornstarch, clear sugar candies 


Breakfast 

^ cup orange juice 
1 soft boiled egg 
and/or cereal 
Vi cup cream 
Toast, 1-2 jslices 
Coffee 


Sample Menu 

Lunch 

Corn soup 
1 poached egg 
on toast or 
Buttered noodles 
Lettuce salad 
Bread 

Milk, 1 cup 

V 2 cup baked custard 


Supper 

Roast beef 

1 small baked potato 
% cup asparagus 
Bread 
Coffee 

Vi cup plums 


Precautions for “Neutral” Diets 

1 No salt or soda to be used in the cooking or at tlie table 

Small amounts of ammonium chloride may be used as a salt substitute 
Use no otlier salt substitute, such as "vegetable” salts (Eka, etc ) 

2 Obtain unsalted sweet butter or wash butter free from salt 
Obtain unsalted bread from baker, or make at home 
Unsalted salad dressing must be made at home 

3 Take no salted appetizers or salted foods such as salted nuts, potato chips, sarditiLs, olivts, 

pickles, relishes , no cheese except unsalted cottage cheese , no smoked or saltM meats 
or fish sucli as canned salmon or tuna, bacon (unless par-boiled), ham, lunch iii(.ats, 
sausage, salt pork 

4 Foi “gaV‘ or ‘'indigestion” . 

Take no bicarbonate of soda and no alkali powders or tablets (Tunis, etc, etc } 

Use calcium carbonate onl> ^ , 

.Ivoid cabbage family, turnips, rutabagas, peppers, radishes, onions, spices, greasy irica 
foods and pork 
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5 For extra liquids 

Take none of the vegetable jmces or fruit juices on tlie restricted list, or milk or salted 
bouillon 

Use only ivell diluted plum, prune or cranberry juice, or water with fruit flavoring 
(such as Kool-Aid) or unsalted chicken or beef broth 


FULL NEUTRAL REDUCTION DIET 


(1,000 Calorie) 


Food* 

Amounts 

Bleak fast 

Sample Menu 

Fruit 

See list 

Orange juice 

Cereal (skimmed milk) 
or 

cup 

Toast 

1 slice 

Toast 

Egg 

1 

Enrnr 

Butter 

Vi teaspoon 

Butter 


Lunch 


Eggs or 

Lean meat, fisli or clncken 

Vegetable 

Bread 

Butter 

Milk (skimmed) 

Fish, lean beef, 

chicken. Iamb, veal, 
or mutton 
Vegetables 
Fruit 

Milk (skimmed) 

Bread 

Butter 


2 

1 serving (2 oz ) 
Sec list 
1 slice 
teaspoon 
glass 

Supper 
1 serving (3 oz ) 


See list 
See list 
lu glass 
1 slice 
Vi teaspoon 


Sliced chiLken 

Tomatoes and lettuce 

Bread 

Butter 

Milk 

i 

Roast beef 


Peas 

Plums 

Milk 

Bread 

Butter 



* Notes on the FOOD , , - - , * 

Fruits Prunes, plums or cranberries must be used lor one oi the two irui t servings 

Cereal Use onI> oatmeal, farina, ground whole wheat, jmfTed nee or puWfied wlieat 
Bread Whole wheat bread prefcrablj (Ma> Use as substitute tor one ^hte ot brv.id 
\» cup of rice, macaroni, noodles or spaghetti ) ’C 

Tea and Coffee Clear or with saccharine as desired 


List of I' effi tables and Fruits Only these, in the amounts shown, are permuted 


One Halt Cup \n o unls 


Other QuAniniet 


Endive 

Radish 

Watercress 

Onion 

Pumpkins 


Lettuce 

St|uasii 

TurniP' 

Peas 

btrhig kails 


Lemon juiec 
Grapefruit, or its jmce 
Orange, or its juiee 
Raspberrj 


Pears 

BUiebernes 


( Emus ' ' 


I'U 


Green pepiier 

Cabliage lamilj 

-'| enp 

Ivgg jilant 

I oinatoi s 

t tup 

Mushrooms 

Foiiutu Jiiiei 

Aspar 1,'Us 

Corn 

‘ up 
I Itlp 
’ i “ip 

Peath 

Graje jiiiet 

etip 

tir ip.j 

Kre'sn pruii* 

* $ .Vp 

Apple 

\filun 

* l ?!!* 

! h< 

Sir ivvlx rr is ' 

I'ni» ippk' 

Aprivo's 

III- », I 

“ 

k tri 1 o' ta,ii 

U U 


,,,<M f* It 'h. 'f, 

/n / '* » ai *d ' ■ it 
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"Precautions for Neutral Diets" must be appended here as on the “Full Neutral Diet” above 
(This “neutral” diet has been useful m cases of simple obesity which are not losing weight 
properly due to “water retention,” i e , sodium retention ) 


SAMPLE HOSPITAL ORDERS 

A For massive anasarca with no great mechamcal embarrassment from the edema and 
no great trouble in eating or drmkiiig 
Orders 1 Initial neutral diet 

2 Intake to 4,000 c c dailj 

3 Diluted HCl M 5 m a glassful of water every hour until 7 00 p m 

4 Ammonium chloride gr viiss (enteric coated) 1 tablet 1 1 d 

(or 1 tablet after each of the six feedings) 

(5) If needed to bring intake to 4,000 cc, 50(>-1,000 cc of 5 per cent glucose in dis- 
tilled water i v 

B For massive anasarca witli marked embarrassment from the edema and with in- 
ability to take significant amounts of liquids 

Orders 1 Water orally as tolerated with 2 drops of diluted HCl to each glass 

2 500 to 1,000 C.C S per cent glucose m water iv at 7am, 1pm, and 7pm 

3 ^lercupurin 1 cc iv second hospital day 
(4) Begin orders under A as soon as possible 

It IS assumed that appropriate metliods for the treatment of tlie primary disease and its 
symptoms are in force Total intake and output are routinely recorded for 24 hour periods ter- 
minating just before breakfast, at which time the patient is weighed daily when possible 

Only when tlie dietitian and the nursing force are familiar with the details of the regime 
and the precautions to be exercised, will simple orders such as those above be sufficient to 
put tlie regime into effect 
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ORIENTATION OF TREATMENT IN THROMBO- 
PHLEBITIS, PHLEBOTHROMBOSIS AND 
PULMONARY EMBOLISM*^ 

By James A Evans, M D , F A C P , Boston, Massachusetts 


The treatment of venous thrombosis is very much a method of “dan 
if you do, damned if you don't " One is never quite sure winch ca‘!e 
develop a fatal pulmonary embolism Out of the welter of confusion on 
subject, however, are evolving certain principles which seem reasonable 
which may need revision in the future 

In the first place, there are now four new well accepted therape 
procedures, venous ligation and section, paralumbar sympathetic pioc; 
block, anticoagulant therapy and sulfonamide drugs I shall attempi 
point out in what type of venous thrombosis each method seems most 
plicable 

One may quote statistics pointing out that most patients with fatal ] 
monary embolism die without warning and without premortem evidence 
any phlebitis in the extremities where it might be detected and the physlt 
be forewarned TJiis is true to a degree, but I am convinced tliat a grc» 
degree of consciousness of this possible eventuality would lead one to disco 
warning signs Again and again after a benign pulmonary embolism 
thrombophlebitis of a leg vein has become apparent, questioning will hr 
forth the reply from the patient, “Oh yes, I had a little pain in my calf j 
terday but thought it was stiffness from lying in bed," Or re\icw of 
temperature cliart brings forth the fact that the patient had run an tin 
plained, low grade septic fever two to three days before the emboh'Jin 
curred. Therefore all fat patients, patients with sluggish clrclll.ltlon^, 
above all with histories of previous thrombophlebitis following childbiith 
surgery, upon whom base been performed chokcysicctornks, hi.rruotomi 
hysterectomies, ^Iikulic4 operations, colectomies, or Allies rc^eellon.■.. >lint 
be routinely examined for a positive Jloman^' sign, pain in the calf, ^welli 
of the legs, and low unexplained septic fever, especially during the critu 


eighth to sixteenth po->to[)eraiive day^ 


A properly conducted dawn patrol will prevent a Pearl liarlnir i\ 
prophylaxis is the best cure* Of all meisures f Iwlievc bicyile e,>.crti 
faithfully supervised by the nursing >taff are the eUectivc, Uj' p. 
winter (and why do the.-c cpidenucs of pulmonary cnit*’!!'!!! eons,, in wm* 
time*?) there were four patient > with pulnmr.ny vnik'h and two wi 
ihroinlMjphlebitis, a lotrd of >ix c:t>es, in fise* «»f oiir l.o p;t do e<^'Ufa^!cd v#i 
14 patterns with veivuis Ehre.rnh‘»>‘<. ‘with nr whhoa: p 
another l.O'pnai. the Ut'ef U‘ -.ikd hi-.h g by :arti.d a arg. d .'r,- 
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only 10 per cent more active In the first of these hospitals, bicycle exer- 
cises were most assiduously supervised by the nursing staff, but in four 
cases m which thrombophlebitic comphcations occurred these exerases had 
been deferred, because of a vulvectomy in one, and because of clamps to the 
bowel in the three others We are now changing our routine to a gentle 
range of bicycle motion in such cases not believing the danger to clamps to 
be as great as that from stagnant circulation in veins For cases suspected 
of developing thrombophlebitis we include in our routine ace bandages to 
the legs, a cradle of lamps, and avoidance of flexing the thighs on the ab- 
domen It IS well worth while to go down the ward pulling pillows out from 
under the knees of patiaits Reduction of weight before performing opera- 
tions of choice IS a very valuable procedure 

These constitute our measures to prevent sudden death by pulmonary 
embolism which may occur without any warning Such emboli metastasize 
from pelvic veins or from leg veins at tlie moment of their formation be- 
fore local signs have developed One otlier prophylactic measure is to be 
mentioned mass anticoagulant therapy of our surgical hospital population, 
first by heparin which is far too expensive, and second by dicoumarin, which 
is still experimental, and which m my hands has proved too erratic and too 
dangerous In 25 cases I have had one death, one barely saved from deatli 
by repeated transfusions, and two other minor hemorrhages (hematuria and 
gluteal hematoma) The doses used in these patients who suffered hemor- 
rhages were no greater and were often less than m the patients who failed to 
lespond with prolongation of coagulation time An intravenous salt of 
dicoumarin given once in 24 or 48 hours may prove more reliable by avoid- 
ing the element of variability in absorption 

We now come to the question, what shall be done for the patient who 
has obvious phlebothrombosis or thrombophlebitis, or the patient who has 
already had a warning benign pulmonary embolism of unknown source or 
from a pelvic venous thrombosis Here the “damned if you do and damned 
if you don’t” comes in 

There are five methods of treatment available, one old — ^lieat, elevation, 
immobility of an involved limb and rest, three new — (1) ligation and sec- 
tion, (2) paralumbar sympathetic procaine block, (3) anticoagulant therapy 
with heparin, dicoumarin or a combination of both, and (5) sulfonamide 
drugs The value of these procedures cannot be determined until mass 
statistics are available, and I have none However, certain experiences stand 
out in my mind I have seen a patient after two courses each of 10 days 
of heparinization die of pulmonary embolism one hour and 25 minutes after 
stopping the heparin because the femoral vein was not ligated when he had 
two warning benign pulmonary emboli I have seen another die of pro- 
gressive clotting in the pelvic veins extending up into the inferior vena cava 
after ligation of tlie femoral vein following a warning benign pulmonary 
embolism, and this progression occurred because anticoagulant therapy had 
not been used I have seen a patient return with a badly swollen leg which 
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had not swollen in the hospital during bed rest and heparin therapy, and this 
swelling probably could have been prevented by paralumbar sympathetic pro- 
caine block. In this patient, belated block fortunately greatly alleviated pain 
and swelling, as I have sometimes seen it do even 19 months after the original 
thrombophlebitis 

Venous thrombosis falls into six classifications, and each type is fraught 
with different dangers as regards likelihood of pulmonaty embolism Here 
we deal with the problem of the clinician facing a recognizable, developed 
lesion and wondering what to do in order to prevent a pulmonary embolism 
from occurring or recurring as the case may be. 

1 Phlehothromho'iis (Ochsner). This type, occurring in the calf veins, 
often with no swelling and only slight or no fever, with soreness in tlie calf 
and pain in the upper calf on flexing the foot as in eliciting an ankle clonus 
(Homans’ sign), often first gives evidence of its presence by pulmonary 
embolism Tenderness may already be present or soon appear in the 
saphenous triangle This type is common following abdominal or pelvic 
surgery and is dangerous as regards pulmonary embolism. If the patient 
is over 50 and a warning embolism has occui red, I believe this is the prune 
indication for ligation and section of the femoral vein Administration of 
heparin should be immediately instituted after ligation and section because 
other veins may already be involved or become involved and emboli be cast 
off from them Indeed, it is quite probable that a second embohbni in such 
cases probably comes more often from a second focus of venous thrombosis 
than from the already organized clot in the lecognized focus. This thought 
leads some to cast doubt on the necessity of ligation of the femoral vein 
However, experience with a patient who had multiple pulmonary infarcts 
at first diagnosed as coronai) occlusion and who ceased having such acci- 
dents aftci ligation and section of a ihromboscil femoral vein, and another 
patient who at po:>tmortem examination showed the onl) possible source ot 
his infarct to be the original thrombus m the leinoial s}stcin have con* 
firmed to me the v'alue of tlua procedure 


-? Pototis Throiitbosts of the Pehne Veins '1 Ins location Micni-* to me* 
the mo-st tlangerous source of pulmonary emboli by a ratio of about J- 1 
m compan-ou to leg vciii" Here there may have fxtn only two to threx 
days t*f a warning low stpuc levcr ami then a Leiiign {lulniuniry niiare' 
occurs The best treatment is by anticoagu! mt-* We h tve now succe-niully 
treated 1 1 e»i ihe-'C* p.uicnis by cutubiiK^I luparin and dummiann f no' i* of th^ 
accidents quoted above <eenrred m this gnnip of ■* with uanbh.'-d 
fl>. 'I II, t.i f ,r!.i 1 -? ii»r ininuth «tt. elteet, .I'ld the <h »i'.ia »ti> 
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embolism than the older recognized thrombus, and it will prevent propagation 
of an embolus m the pulmonary arteries 

3 Thrombophlebitis of the Femoral System (Phlegmasia alba dolens 
or “milk-leg ”) This is an inflammatory process involving the whole sheath 
including the arterial sheath and perivascular network The thrombus is 
tough and adherent, and emboli rarely occur except sometimes very early in 
the process before the leg is recogmzed as a “milk-leg ” Hence ligation and 
section are not necessary m this lesion The prime indication is paralumbar 
sympathetic procaine bloclc with simultaneous anticoagulant therapy The 
block is to be regarded as symptomatic treatment, abolishing reflex arterial 
spasm, thereby increasing arterial circulation which in turn enhances lymph 
circulation, reduces swelling, abolishes pain, and greatly shortens con- 
valescence The anticoagulant theiapy prevents extension into the pelvic 
veins and propagation of the same process m the opposite leg 

4 Supei ficial thrombophlebitis mtgrans in the saphenous system in my 
experience iievei causes pulmonary embolism except by extension into the 
deep femoral system Therefoie, this must be watched for carefully I 
have seen two such patients die from fatal pulmonary embolism One of 
them occurred after tying the saphenous vein following a warning benign 
embolism, when the femoral should have been ligated and sectioned In the 
other, postmortem examination showed extension into the deep femoral 
system If the phlebitis remains superficial, as it usually does, an ace band- 
age, rest off the feet but not bed rest, and sulfathiazole are the treatment 
of choice If the phlebitis remams for a long time in one vein, one is 
justified in ligating this superficial vein well above the inflammatory process 
simply in order to isolate the lesion Anticoagulant treatment may be used 
in especially stubborn cases as these cases may recur in migratory forms 
over montlis 

5 Thrombophlebitis in varicose veins rai ely requii es moi e than local heat, 
rest and compression bandages if not too painful Pulmonary emboli do 
not occur from varicosities, and but rarely is there progression into the deep 
system 

6 Till ombophlebitis of the upper extremities is comparatively rare I 
have seen only three cases In one of these, multiple pulmonary emboli did 
occur This case occurred in the days before heparin The patient also had 
thrombophlebitis m tlie legs, and tlie source of the emboli may have been the 
leg or the pelvic veins Some autliorities declaie this is a dangerous source 
of pulmonary embolism in the cardiac patient However, I doubt if it is 
in younger people who have acquired the lesion fiom traumatic causes The 
greatest danger is extension into the jug ula r vein or superior vena cav.! 
Anticoagulant therapy and sulfathiazole are the treatment of clioice. I set 
no reason why cervdeal sympathetic procaine block might not be used to 
reduce swelling I do not believe tiiat subclavian ligature is indicated except 
perhaps m the cardiac over fift)' who has had a warning pulmonary embolism 

I have made no mention of leeches with which I ha\e had no experience 
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Conclusions 

1. Deep phlebothrombosis of the femoral or calf venous plexi is a dang- 
erous source of pulmonary embolism If the patient is more than fifty, 
ligation and section of the femoral vein should be seriously considered It 
cannot be emphasized too strongly in cases of this t>pe that if there has al- 
ready been a warning embolism, ligation and section of the femoral vein, or if 
need be, the external iliac vein, is indicated 

2 Phlebothrombosis in the pelvic veins is a dangerous souice of pul- 
monary embolism Prolongation of the clotting time by heparm oi 
dicoumarm or both prevents propagation of a clot in the pulmonary arteiy 
should embolism occur 

3 In phlegmasia alba dolens, lumbar sympathetic procaine block is 
the treatment of choice The earlier this procedure is pei formed the better, 
although the results obtained in chronic cases may be surprising There is 
relatively little danger of pulmonary embolism in typical "milk-leg ” 

4 Thrombophlebitis migrans, thrombophlebitis of the upper extiemities, 
and the thrombophlebitis of Buerger's disease rarely cause pulmonary em- 
bolism Plowever, propagation of the clot into the deep \cins of the leg must 
be carefully watched for in phlebitis migrans Isolation of an iinolved seg- 
ment of vein by ligation may be necessary Compression bandages, rest, and 
sulfathiazole are of value Heparin or dicoumarin may be needed to si4i) 
progression of the clot in cases of thrombophlebitis in the upper c\tremities 



INTRACUTANEOUS INOCULATION OF POLIO- 
MYELITIS VIRUS IN MONKEYS AND ITS 
DETECTION IN THEIR STOOLS’^ 


By James D Trask, f M D , and John R Paul, M D , 

Nezv Haven, Connecticut 

In order to learn if the vans of poliomyelitis can be detected in monkeys' 
stools after it has been inoculated intracutaneously the experiment presented 
in table 1 was performed It may be described as follows 

On April 2, 1941, stools were collected from 10 monkeys representing 
four (or five) different species and one chimpanzee The animals were 
then inoculated intracutaneously with the SK stiain of virus (generation 
XIV) from monkey No 17-66, a green African monkey Injections were 
made in 10 piqures in tlie left flank with 2 c c of a 10 per cent suspension of 
glycerolated cord The inoculated animals were placed in six separate 
cages according to species, and observed for the signs of experimental polio- 
myelitis Daily rectal temperatures were recorded except for the chim- 
panzee which was exercised but not handled and which was kept in a 
separate building where there were no other infected animals Thus the 
chances of unexpected contamination of stools were reduced with the chim- 
panzee Stools were collected daily from each cage, refrigerated at 6° C 
until a week’s store was on hand, which was then pooled for storage ac- 
cording to species, and kept in an insulated box with dry ice Green African 
monkeys ^ were used principally to test the stools for virus For these tests 
2 cc of 10 per cent stool suspensions were instilled intranasally on three 
successive days and at first 5 cc of etherized centrifuged suspension were 
also injected intraabdominally With the fiist batch of seven stool tests 
there was an accidental loss of four green monkeys, and so in subsequent 
tests the intranasal inoculations alone were used as indicated in the legend 
of table 1 For controls a pool of all the preinoculation stools collected 
befoie the intracutaneous injections was tested in one monke>, and tests on 
preinoculation stools of three individual species (green and mona monkejs, 
and the cliimpanzee) were also done These controls appear in the fiist and 
second columns of table 1 In addition to tests with postnioculation stool 
suspensions, five tests of rectal swabbings (from monkeys 16-71, 18-13, 
18-14, 17-98, and 17-99) by direct individual intranasal inoculations into 
three cynomolgus and m two green monkeys were made These tests were 
negatn e and they appear in tlie column for the third week in table 1 

* Presented at tlie St Paul meeting of the American College of Physicians, April 22, 1942 

From the Department of Pediatrics and tlie Section of Pre\eiiti\c Medicine oi the Yale 
Universitj Scliool of Medicme 

Aided by grants from the National Foundation for Iiifantde Paralysis, Inc. 

Witli the technical assistance of Mr John T Riordan 

T Deceased 
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TiVBLP I 

Intracutaiieous Inoculation of Poliomyelitis Virus into Monkeys and Its Occasion<ii 

Detection m Their Stools 


Preinoculation 
Period Tests 
for Virus in 
Stools 

Poliomyelitis Virus Inoculated Intracutancously 

Postmoculation Period 
Tests for Virus in Stools 

W'ceks After Iiioculitlon 

Apr 2, 2 c c. 10% SR Strain 

Expcnmental Poliomyelitis 


Indi> 

vidual 

Species 

Species 

Mon> 

key 

No 

Cage 

Paral- 

ysis 

Remarks 

Path 

CNS 

1 

1 

2 

2 

1 




16-70 


+ + 

Died April 9 

+ + 







M trtis 


1 




(-V 






(Cynomolgus) 

16-71 

1 

— 

Tuberculosis 

— 


— 

— 





18-31 



Tuberculosis 










2 




(-) 






M mulatta 

1 

18-32 


— 

ruberculosis 

— 








18-34 


+ + 

Dying, killed 

+ + 



i 


(-)* 


M, iriis 


3 


April 18 


(-) 

(-'» 





(M ntordax) 

18-33 


+ : 


+ 







j 

18-13 


+ 








(-) 



i 





(-) 





\C mona mona 

18-1 1 


; + 


; + 








^ 17-98 


4“ 

! 




; — 



! (-) 

C ethtops 


5 


1 


(+)* 

(-) 





sabeus 

17-99 


+ 


0 



-1 



. « 



! 

1 


Agttacion and I 

3 

+ * 

» 

» 

1 

i 

^ ft 



Pat' uit\’r't% 

18-58 

f 

6 i 


tremor 2nd 1 




! 


' 

1 

\ 



week - 

1 

! 

i 

1 




( ) Pool of stools of 2 or more monki-ys 0 Not examined. 

5 Immune to remouilatioii Xo\tmbcr6, 1941 * Intranasal .indintra'.ibdomiiuIinociiMtioa. 


The criteria for a positive stool te»i tonsistecl in (a) the production of the 
usual signs of expentnental pohoinyehtis with flaccid par.alvsi'j oi one or 
more extrtmlt^e^, .uul (f/j the demonstration of classical histological hdon> 
with vascular cufling in upper and lower levels of the spinal eord. fti the 
positive test with the* first week’s stools from t’nc green inonke^y.'^. p.is-’age v.a« 
rdso secured, and the virus used for this purpo-^e was not muvtivc tor inwr 
and guinea pigs on miraecrebrai inoculation. 

The results shown in table I reveal that 14 of the i t. d. 

were reg.itive and that tiiree* were podtive. The virus wa o'ett. ti’d in ta*' 
pooled stools of green nueikevs .« d 17-~W. coiketed m the nr d p-d 

inociflalion week and m tiie chunpaii/ec’s doob in de’ nr i .on 
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in other experiments Green monkeys 17-98 and 17-99 had typical mild 
paralytic poliomyelitis, and virus was foimd in their stools in the first week 
The monas and one mordax had mild poliomyelitis and no virus was found 
in their stools The mildest infection appeared in the chimpanzee, although 
her stool tests were positive twice She had transitory agitation and tremor 
during the second week She was able to walk normally and no paralysis 
could be made out on inspection, although at present she may have some 
atrophy of her hind legs She has not been sacrificed She was reinoculated 
seven months after her first inoculation and appeared immune, but the nature 
of this apparent immunity is not entirely clear The test was as follows she 
and a “normal” mate leceived the SK strain intracutaneously November 6, 
1941 and developed no symptoms, although two normal cynomolgi and one 
normal mona contracted fatal poliomyelitis while the convalescent mona 
(18-13 of table 1) lemained unaffected 

Returning to the expeiiment of April 2, the tliree tubeiculous monkeys 
developed no signs of poliomyelitis, and we have noted before that tu- 
berculous monkeys have been partially resistant to expeiimental polio- 
myelitis It IS therefore unfortunate for the sake of the comparative study 
that both the M imdatta were tuberculous Pieviously M miilatta has 
proved less susceptible to cutaneous infection than the green monkey ^ 

Comment 

When monkeys and chimpanzees have been fed poliomyelitis vii us, it has 
been recoveied from their stools or intestinal contents by Levaditi, Kling 
and Lepine ® , Clark, Schindler and Roberts “ , Clark, Roberts and Preston " , 
Flexner ® , Howe and Bodian ^ , and Sabin and Ward After intracerebral 
inoculation, demonstration of the virus in stools of M mnlatta has failed 
according to Clark, Roberts and Preston^, and according to Howe and 
Bodian ® Virus was detected in upper intestinal contents of M mnlatta 
once, by Kramer, Hoskwith and Grossman,^^ but it is difficult to know 
whetlier this was after intranasal oi intracerebral inoculation 

The piesent report is the first knowm to us of the detection of the virus in 
feces duiing the experimental disease apparently induced by intracutaneoiis 
inoculation Possibly tins indicates tliat the hands and thereby the mouths 
of tlie animals may have become contaminated We do not hold this view, 
but even if it were true, the fact tliat virus may be applied to the skin and 
later detected in stools would still be important However, it is unneces- 
sary to postulate external contamination, because in another series of c\.- 
periments (but not m tins series) well marked lesions were found m the 
olfactory bulbs in one cynomolgus and one green monkey inoculated intra- 
cerebrally and intraabdominally but not mtranasally ^\lth the SK strain 
Moreover, Sabin and Ward have detected the virus of poliomyelitis in the 
blood of cynomolgfus monkeys paralyzed after oral infection with a strain 
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of recent human origin Therefore, it appears tliat virus may spread in 
these species by paths as yet ill defined 

We believe that the positive results described in this report are de- 
pendent upon the particular strain of poliomyelitis \ irus used and the particu- 
lar species of monkey tested The results also suggest that the intracu- 
taneous inoculation of virus may be a useful method for the comparative 
study of experimental poliomyelitis in different species 


Conclusion 

1 Following the intracutancous inoculation of the viius of pohom}clitii 
into monkeys it may be detected occasionally m their stools 
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THE ARMY’S NEW FRONTIERS IN TROPICAL 

MEDICINE 


By James Stevens Simmons,! M D , F A C P , Colonel, Medical Corps, 

United States Army 

Introduction 

The United States Army is now engaged in an “all-out” war in the 
tropics Since December 1941, American soldiers have been sent to new 
frontiers scattered throughout the tropical regions of the world On these 
frontiers, they face powerful enemy forces and an alarming array of tropical 
diseases Certain of these diseases aie potentially so disabling that unless 
controlled they will interfere with military efficiency , in fact it is conceivable 
tliat they might play a significant role in determining the final outcome of the 
war The piotection of our troops against such diseases is, therefore, of 
vital importance, and the maintenance of an effective program for their 
control IS a responsibility not only of the medical personnel of the armed 
forces but of the entire medical profession With this common obligation in 
mind. It is proposed (1) to define the term “tropical diseases”, (2) to in- 
dicate briefly the extent of the Army’s past experience with such diseases, 
(3) to discuss the development of the present program for their control, (4) 
to estimate the effectiveness of this control program, and (5) to suggest 
certain ways in which it can be improved 

Definition of Tropical Diseases ' According to Sawyer, “a tropical dis- 
ease IS any disease as it behaves in a tropical environment ” His statement 
was modified as follows “The natural tropical environment is not definable 
in terms of heat and humidity It is really a thousand different and com- 
plex environments, occurring, to be sure, in the warmer parts of the earth, 
but compounded of special local conditions of climate, social make-up of the 
people, social and economic conditions, food materials and especially tlie 
arthropod vectors of disease and animal hosts ” 

This broad concept is excellent, but for our purposes it seems preferable 
to limit tropical diseases to the following categories (1) diseases such as 
malaria, whidi may be endemic in either tropical or temperate climates, but 
are more prevalent in the tropics, (2) filtli diseases such as the dysenteries 
and cholera, which are more common in tropical countries because of the poor 
sanitary, hygienic and climatic conditions which prevail in many such regions, 
but which may cause epidemics when introduced into temperate climates; (3) 
diseases which are normally limited to endemic centers in certain tropical 
regions, but may spread to and cause epidemics in temperate countries, as for 

♦ Read at the St Paul meeting of the American College of Phjsicians April 22 , 1942 
T Chief, Pre\entive Medicine Service, Office of The Surgeon General, United States 
Array 
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example, yellow fever; and (4) diseases which originate in and are limited to 
tropical regions, as for example, African sleeping sickness 

The Anny:^ Past Experience ivifh Tropical Diseases During the cen- 
tury and a half of our national existence, the Army has had a rich experi- 
ence with tropical diseases botli at home and abroad 

In the United States - In the Continental United States troops have always 
been exposed to such endemic diseases as the dysenteries, other enteric in- 
fections, and malaria Before the present century, they were frequently 
attacked by epidemics of yellow fever, cholera, and othei exotic diseases, 
introduced from abroad Such infections have been most prevalent in the 
southern states, but at times they have occurred in the noitli As is usual, 
they caused more damage during periods of war than in tunes of peace 
In Foreign Countries Our soldiers have also been exposed to tropical dis- 
eases while on duty outside the United States During the nineteenth cen- 
tury, such diseases were important causes of sickness and death among the 
American forces engaged in the Mexican and Spanisli-American Wars In 
the Mexican War, disease caused seven times as many deaths as did battle 
injuries During General Scott’s campaign in Mexico, the losses from 
disease alone exceeded 33 per cent of the effectual stiength of his foices. 
The prevalent infections were dysentery, typhoid and malaria, but yellow 
fever and cholera were also present During the war with Spam, we abo 
lost seven men from disease to e\ery one killed in battle One-fifth of the 


troops developed typhoid fe\ei, and this disease caused 80 per cent of the 
total deaths Malaiia produced a death rate of 2.7 pei 1000 and after the 
capture of Santiago in 1898, it incapacitated half of our forces, in ( iiba 
There were about 1500 cases of yellow fever with 200 deaths 

By the end of the nineteenth century a number of the caui.ative agt.ni'> of 
disease had been identified Maiison (1878) had discovered the mfj.'.qninj 
trans.miss.ion of filariasis; Theobald Smith and hia assoe'iates (1892) hatl 
incrimmated ticks aa the vectors of Texas cattle fever; Bruee (189U hul 
identified the irjpanosome of "nagana” m African horaes and cattle; .umI 


Manson, Ross, Grasai and othera had prove'd that hum.m malaria i-> tran* 
milted by *\.nophe*line nn»'>qmtoe'> However, the epidemio/t ot miin 
mfcciiona vvaa still unknown or imperfectly undcratood ami military h) pen..'' 
and aanitation were ne*ither well-developed nor generally .appfeci tied ^ Ua 
lack of basic iiiedieal knowledge was clearly nflectctl in litc high mfettioa 


and death rates. 

During the da vear*. which have* clap.etl since the Spaiii h-Amcriean V» tf, 
great prf.gre-?" b'cs 1’et.n n tde m mihurv iroptc.tl medicine. lfnn.''l’ts iy 
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The BodicI, foimcd by Waltei Reed in Cuba, soon confirmed Carlos 
Findlay’s cxpeiiments dealing witli the mosquito transmission of yellow 
fever, thus indicating effective methods for the contiol of this disease 
Richaid P Strong and the medical officers who succeeded him on the Board 
in the Philippines, including Ciaig, Vedder, Siler and others, made valuable 
contributions to our knowledge of cholera, the dysenteries, beriberi, plague, 
malaria, filanasis, dengue fever, and other diseases Bailey K Ashford in 
Puerto Rico showed tliat the local disease known as “Malignant Puerto 
Rican Anemia” was caused by massive hookwoim infestation and started a 
control program which was a forerunner of the world-wide hookworm 
campaign conducted by the Roclcefeller Foundation Gorgas and his asso- 
ciates, armed with newly acquired knowledge about the mosquito vectois of 
yellow fever and malaria, weie able to sanitate Havana and later the Canal 
Zone against these diseases , Russell at the Army Medical School produced an 
effective vaccine for typhoid fever , and Damall developed a method for the 
chlorination of water supplies, which is now used in most of the large cities 
of tlie world 

These and other Army contributions and the innumerable researches 
carried on by other scientists all over the world afforded a valuable fund of 
basic information concerning die etiology, treatment and prevention of tropi- 
cal diseases With this information, it has been possible to develop methods 
for the protection of troops against infections both at home and abroad 
Naturally these control metliods were more effective under peace-time con- 
ditions m permanent garrisons than m the field during maneuvers or cam- 
paigns 

Since 1900 the Army has been increasingly successful in the control of all 
diseases including tliose of the tropics During World War I, there was a 
temporary increase in the total disease rates due mainly to tlie influenza 
epidemic, but as our forces operated mainly in temperate regions, the only 
tropical disease of importance was malaria and tins infection was well-con- 
trolled However, as is shown m the following charts, there has been a 
spectacular decrease in tlie Army’s peace-time admission and death rates for 
all diseases, and in 1939, these rates readied the lowest points ever ex- 
perienced by the United States Army 

Development of the Present Ptogram for the Control of Tropical Dis- 
eases As the United States passed through the recent period of rapid 
mobilization into the present state of war, tlie Army acquired many new 
tropical frontiers In 1940, when the Caribbean bases were obtained from 
Great Britain, our frontiers were extended to Bermuda, Jamaica, Antigua, 
St Lucia, St Kitts, Trinidad, and British Guiana Since our declaration of 
war, they have been extended further by the transfer of military forces to 
other tropical countries m the Western Hemisphere and in Africa, Asia, 
Australia, tlie East Indies and elsewhere Throughout this period the Medi- 
cal Department has been actively engaged in tlie perfection of plans for 
performing all of its functions efficiently under such conditions as might 
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arise Naturally, preventive medicine has had an important place in these 
plans Arrangements have been made to strengthen all our existing health 
facilities by expansion, modification, or when indicated, by the adoption of 
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new procedures As our military interests spread to these new regions, 
greater special emphasis was placed on the control of tropical diseases 

Certain special features of the control program which has been adopted by 
the Surgeon General are indicated below 

(1) Since the early part of 1940, there has been developed in the surgeon 
General’s Office, a special Preventive Medicine Service which now includes 
Divisions of Sanitation, Laboratories, Sanitary Engineering, Occupational 
Military Hygiene, Venereal Disease Control, Medical Intelligence, and 
Epidemiology In the latter Division there is a subdivision devoted entirely 
to the control of malaria and other tropical diseases 

(2) The Division of Medical Intelligence was formed for the purpose 
of collecting and analyzing current information regarding medical and health 
conditions in foreign countries Such information is obtained from every 
available source including the Pan-American Sanitary Bureau, the Rocke- 
feller Foundation, other international and foreign health organizations and 
scientific publications When possible, it has been supplemented by personal 
interviews with informed individuals and by the reports of sanitary in- 
Aestigations made by medical officers sent abroad for that purpose The 
files of this Division now contain carefully prepared surveys on practically 
every country in the world This information has been used by the Medical 
Department as a basis for specific sanitary precautions recommended for the 
protection of eveiy military force which has left our shores Such recom- 
mendations are naturally modified to meet the peculiar disease conditions of 
the regions to which troops are sent, for example, forces bound foi certain 
parts of Africa would be warned against trypanosomiasis, whereas troops 
sent to Tiinidad would require protection against the vampire bats of that 
region, of which about 4 per cent aie vectors of rabies 

(3) A civilian advisory committee on tropical diseases was organized 
in May 1940, by the Division of Medical Sciences of the National Research 
Council The members of the committee have rendered valuable advice on 
matters of policy and have assisted in the preparation of circular letters on 
tropical medicine for the guidance of medical officers throughout the service 
They have also helped in planning our training program and in the initiation 
of various research piojects dealing with tropical diseases 

(4) The Army’s peace-time immunization program has been expanded 
to include vaccinations against certain diseases of the tropics At present 
all military personnel receive the following prophylactic injections (<t) small- 
pox vaccine, (&) triple-typhoid vaccine, (c) tetanus toxoid, and (d) yellow' 
fever vaccine Personnel ordered to continents w'heie they may encounter 
epidemic, or louse-borne typhus are given typhus vaccine, those going to 
regions in which cholera exists are given cholera vaccine, and in regions in 
w'hich human epidemics of plague occur, plague vaccine will be used Un- 
fortunately, w’e do not know the degree of protection aftorded by the typhus, 
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cholera and plague vaccines and, therefore, it is necessary to supplement the 
use of these agents by the strict enforcement of all other control measures 

(5) The expansion of the Army’s laboratory ser\Mces now includes 
special epidemiological and sanitary laboratory facilities in the tropics An 
attempt has been made to staff these laboratories with individuals familiar 
with tropical problems, but unfortunately, such qualified personnel has not 
always been available 

(6) The health program has also been strengthened by the formation 
of the “Board for the Control of Influenza and other Epidemic Diseases m 
the Army ” This Board is now composed of moie than 100 civilian physi- 
cians It IS divided into nine Commissions, each dealing with a different 
problem The Commission on Tropical Diseases is axailable at all times for 
the investigation of tropical infections 

(7) In 1940, a group of sanitary expeits was organized to safeguard 
the health of civilians engaged in the construction of our Caribbean bases 
A difficult medical problem was piesented by the employment of the thou- 
sands of civilian workers required to build the air fields and othci facilities 
needed to advance our frontieis over the Atlantic The effectiveness of 
this piogram is shown by the fact that the consti uction has not been delayed 
by disease and there have been no epidemics among tioops sent to these bases 

(8) A large number of lesearch projects dealing with the prevention 
or treatment of mipoitant tropical infections have been initiated oi spon- 
sored by the Medical Department of the Army 

(9) An important part of the program has been the esiablidiineiit 
of short “refreshet” courses m tropical medicine at tlie Ainu Mtdital School 
and elsewhere 


Ah E\tnHaic o/ the htrt.LUrciiei^ of the Preicnt Control rrmfrant. 
Wiieii one considers the nnny regions t(» he occupied by *\meitem (rnop. 
during this war, it seenis probable that sooner or later our font* will I' 
LxpO'cd to every known tropical disease It would be foolhardy tr> atttnip* 
to prethci the re-'iilis of these exposurco However, one sh»ui!<} f.c ibb’ to 
make a reasonable estimate of the .situation from a brief revn • 'U ih' 
me isures iK'W available for the control of the more im|x;r» me ds ' - 
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seas forces Human nature being what it is, we may expect an increase in 
the incidence of venereal disease among our troops wherever there is laxness 
m the administration of the control program 

The food and water-borne diseases occur in all parts of the world and, 
being diseases of filth, they are most prevalent in countries in which sanitary 
precautions aie disregarded and soil and water pollution are common Prior 
to the twentieth century these diseases constituted one of the most im- 
portant causes of epidemics among military personnel, but thanks to the 
subsequent development of improved control measures they caused relatively 
little trouble during World War I Typhoid and the paratyphoid feveis 
will be encountered everywhere,' but all our troops are again protected by an 
effective tnple-tjphoid vaccine similar to the one used so successfully in the 
last war The dysenteries, bacillary and amebic, are equally as widely dis- 
tributed Unfortunately, we have no specific measures for their control, 
but the methods of water puiification as practiced in the field minimize the 
dangers of these diseases, and recent reports of the therapeutic usefulness of 
sulfonamides in bacillary dysentery are encouraging It is hoped that more 
complete protection against bacillary dysentery can be afforded our troops as 
the result of investigations now m progress to develop an effective, non-toxic 
vaccine 

Choleta is now confined largely to its ancient endemic centers in Asia, 
where it continues to claim thousands of victims each year However, on 
several occasions during the last century this dreaded disease spread over 
the world in great pandemic waves These reached America and produced 
epidemics during the periods 1826 to 1837, 1853 to 1857, 1865 to 1868, and 
1870 to 1873 As late as 1911, the disease reached the Port of New York, 
and during World War I it occurred in Russia, Austria, Hungary, Germany 
and Italy Cholera is a real menace which cannot be disregarded The 
Medical Department has provided a cholera vaccine which is being ad- 
ministered to all troops sent to areas in which the disease now exists The 
degree of protection afforded by vaccination is not definitely known, and 
therefore the procedure must be supplemented by every available sanitary 
precaution 

Sanitation is paramount, and the Army has de\ eloped highly effectue 
facilities for insuring safe water and food to the troops, even under field 
conditions Therefore, these “filth” diseases should not occur in epidemic 
proportions among well-trained troops commanded by efficient officers, except 
under tlie most unusual circumstances 

The insect-borne diseases constitute a laige group whicli includes some 
of the most dangerous infections to be encountered in tlie tropics Po- 
tentially the most serious of these are plague, typhus, yellow fe^er and 
malaria 

Plague has la^ageJ mankind since antiquiu There A\cie more than 
100 epidemics or pandemics before the fifteemh centurj, and about 45 be- 
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tween the stxtcemh and eighteenth centuries During the Middle Ages, the 
“black death” killed one-fourth of the population of Europe, and 69,000 
Londoners died of this disease in 1665. An epidemic began in Canton, 
China in 1S95, and spread to Formosa, Japan, and India, \^here it continued 
until 1925, leaving twehe million dead in its wake Between 1923 and 
1924, 25,000 cases of plague were reported from epidemic areas throughout 
Africa, Greece, Asia, and several South American countries The disease 
now smolders in great rodent reservoirs located in the western United States 
and elsewhere From ain* of these places it may again attack man with 
epidemic fury The measures adopted for the pre\ention of plague in the 
Army are based on the protection of troops against infected rodents and 
fleas, supplemented by the use of plague \accine w^hen required in regions in 
which the disease is epidemic in man Information concerning the effective- 
ness of vaccination is inadequate, but intensive research on this subject is 
under way and it is hoped that agents of known prophylactic and therapeutic 
value wall be developed 

Typhus fever is anodier ancient military scorn ge which has always been 
notorious for its production of destructive epidemics among troops This 
highly fatal louse-borne disease occurs most commonly in temperate or cold 
climates but it also exists m the tropics Moreover, it has been suggested 
that tlie milder, endemic or murine U^ihus of the warm climates might be- 
come epidemic by rapid passage thiough lice to man This disease has been 
an important factor in almost eveiy' great w’ar m Europe and recent reports 
indicate that it has again become active on many fronts 

The methods now available for the prevention of tj-phus are based on 
various sanitary and hygienic measures to pi event lousiness in troops, and 
the use of a t}q)hus vaccine for forces going to certain regions in w hicli tlie 
disease may be encountered m epidemic form 

Yellow fevei also has an evil military record, especially in the Western 
Hemisphere, and prior to 1905 it frequently invaded tlie United States, pro- 
ducing highly fatal epidemics as far nortli as Philadelphia, New^ \'oik and 
Boston The disease is still endemic in vast jmigle regions in tropical South 
America and Africa, and from tliese foci, the infection may at any time J 
be carried by air or w^ater to new areas wdiere Aedcs aegypti exist and l6ro- 
duce epidemics in tins country or elsewhere Sucli outbrealcs have occin red 
witliin recent years in Brazil and m tlie Anglo-Egyptian Sudan 

The Army's control program is based on ( 1 ) tlie enforcement of spe ,cial 
precautions taken to prevent the introduction of tlie disease into our .oofders 
by militar}’^ airplanes or otlierwise, (2) tlie protection of troops^ agahnst the 
bites of infected mosquitoes, and (3) tlie active immunization of all ij-nilitar) 
personnel witli yellow fever vaccine This vaccine is prepared andjsupplied 
by tlie Rockefeller Fomidation and the U. S. Pubhc Health Se’ivice Tests 
made subsequent to vaccination indicate that it produces a satisfactory im- 
munity, and therefore it may be assumed that our troops will not suffer from 

yellow fever ' 



army’s new frontiers in tropical medicine 


987 


Malaria is the most widespread and the most dangerous disease to which 
our troops will be exposed It is present throughout the tropics and sub- 
tropics of the entire world, and each year it causes more disability and deaths 
than any other infection The Army has established an enviable record in its 
peace-time control of malaria among troops living in permanent stations even 
m our tropical possessions During the recent mobilization, it has been 
possible to maintain this good record in the United States by the execution of 
an extensive mosquito control campaign, which in 1941 alone cost a million 
and a half dollars We cannot hope for similar results among troops living 
in the field, even in this country, and must be prepared to meet the infinitely 
more dangerous problem of controlling malaria on our many new frontiers 
Unfortunately we have no vaccine with which to immunize troops against 
malaria Quinine or atabrin is provided for prophylactic use under certain 
conditions in the field However, neither of tliese drugs is a real prophy- 
lactic, as they do not prevent infection but simply delay the appearance of 
clinical symptoms during their use Therefore, the field control of malaria 
must be based primarily on the sanitary precautions required to protect men 
against infected mosquitoes This is a difficult task but one which must be 
carried out thoroughly and unremittingly if the health of the command is to 
be maintained One of the greatest medical contributions that could be made 
to this country at present is the discovery of a really effective agent for the 
prevention of malaria in the field 

Other insect-borne tropical diseases which may assume importance in 
various regions during tins war include relapsing fever, filariasis, dengue 
and dengue-like fevers, Japanese river fever and other typhus-like diseases, 
Oroya fever, trypanosomiasis, leishmaniasis and other infections 

Theoretically, it should be possible to prevent all these insect-borne dis- 
eases by eliminating their vectors, but practically, this task is usually too 
enormous to be undertaken during the stress of war and under field con- 
ditions Therefore, as only a few specific prophylactic agents are available, 
our chief reliance must be placed on the protection of individuals against 
insects 

Conclusion 

From this general estimate of the situation, it is obvious that American 
troops will be exposed to an infinite variety of unusual and dangerous 
tropical infections during this war It is also apparent that the degree of 
protection afforded our soldiers will depend on the ability of their medical 
officers to recognize the diseases clinically, treat them intelligently, and 
provide the sanitary and hygienic measures required for their control under 
trying field conditions Such ability must be based on a sound fundamental 
knowledge of tropical medicine, including the epidemiology of tropical dis- 
eases Since the beginning of the present emergency, the Surgeon General 
has been concerned with tlie fact tiiat the majority of our new medical 
officers have not received adequate training in this subject prior to their en- 
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trance into the .soivtce Tins lack of unclei graduate tiaining is being par- 
tially met by such emeigcncy measures as the establishment of short, re- 
fresher coiiises 111 tropical medicine at the Army Medical School and in othei 
Aimy establishments But even this type of tiaming is not available for all 
who lequire it, and the Army has neither the facilities nor the time to remedy 
so great an educational deficiency. 

The solution to this problem is for the civilian medical schools to provide 
the required training for futiiie medical officers Short intensive courses in 
tiopical medicine should be organized at once for the students of all medical 
classes which will graduate this summer and for the internes now in teaching 
hospitals Action should also be taken to develop comprehensive couises in 
tropical medicine as a permanent part of the required undergraduate training 
111 all of our medical schools 

Thus the medical educators of the United States have a unique oppor- 
tunity to assist in the Army’s piogram for the control of tropical diseases 
If immediate steps are taken to provide satisfactory basic training in tropical 
medicine for all futuie medical graduates, this will not only raise the general 
level of medical education in this country, but will contiibute materially to 
the safety of American troops on our new tropical frontiers 



A CONSIDERATION OF THE FACTOR OF CHANGE 
IN THE ANIMAL ORGANISM 

By Wm deB MacNider, F A C P , Chapel Hill, North Carolina 

Fixity of any order, even fixity of purpose, tends to bind and render 
inelastic the structure or the individual in which such a property develops 
It IS a quality which is inimicable to adaptation, and tissues or organisms 
witliout this quality of elasticity, of variability, have difficulty in meeting 
the exigencies of life which is made up of periods of adequate adaptation, 
never perfect, and periods of inadequate adaptation which may be of such a 
specialized nature as to produce the S 3 nmptoms and later show the signs of 
disease 

Since 1907 the investigations in this laboratory have not been so much 
concerned with abnormal states as entities of disease as they have been 
interested in studying the changes associated with tissue degeneration and 
repair in a broad and, therefore, more helpful biological fashion Certainly 
some of these changes may be looked upon as processes leading to adaptation, 
adaptation to advancing age and to maladjustments so marked that the 
departures from the normal have to be designated disease 

In tliinking of the adjusted normal animal organism and the changes it 
can withstand one must conclude with a certain degree of assurance that the 
life span of such an individual was intended to be much longer than we now 
make it I have said that “we now make it” for a purpose, for excluding 
physical accidents and accidents of an infectious order, the maintenance of 
life, its duration as well as its usefulness, are matters which we can in a 
large measure influence and in part determine There are “factors of 
safety” within us with which we were endowed at birth that have been 
emphasized by Meltzer in his Harvey Society Lecture ^ for 1906 In this 
lecture Meltzer discusses our superabundance of tissues, far in excess of any 
normal demand, which through tlieir cellular nature are endowed with the 
power either to increase in size upon demand or to increase numerically and 
furtlier to impait to the individual great structural reserve power This ele- 
ment of excess structure is furtliermore shown in the dual character of 
certain organs and in the great power which organs, paired or unpaired, 
possess to take over function in the face of disease and carry on in an 
uninterrupted fashion the life of the mdividual as a whole Such natural 
factors of safety have not been appreciated by us as reserves Through 
excesses we have foolishly dra^vn upon them in their abundance for our nor- 
mal way of life and depleted these factors of safety Over-exercise, over- 
eating, over- worrying, more rarely over-dnnking diminish these factors of 
endowed and natural safety, this abundant reserve tissue, and prepare us for 

♦Comocation Address, The American College of Phjsicians, St. Paul, Minnesota, April 
22, 1942 
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the advent of tissues so dillfereiit fiom the leserve that we designate them 
pathological However, even tissues of this order may safeguard us against 
oui selves by furnishing us an excess of tissue which, although altered, not 
only functions and in part adjusts us, but at the same time endows us with 
a factor of resistance against further injury The human animal organism, 
even with the benefit of a physician as a biological guide, romps lavishly 
through these normal and abnormal tissue factors for safety This is not the 
case with the lower animals They run the race for food and for sport, ex- 
perience the sensation of fatigue, and permit this sensation to exercise its 
function in a demand for rest The factors of safety in our abundance of 
tissues are severely drawn upon m order to adjust and adapt us to an artificial 
and exorbitant type of life which we regaid as normal The most difficult 
h fe, the most unusual and pathological one, is a “normal” one 

In addition to the factors of safety found m the superabundance of our 
tissues as a whole and in specialized organ structure, the animal organism, 
by attempting to cope with adverse conditions, has acquired certain ways of 
life of a functional order, automatic, and in a sense reflex in nature, which 
afford further protection and persist in attempting to adjust us both within 
and without Cannon ^ designates these forces “The Wisdom of the Body ” 
This order of bodily, automatic thoughtfulness is not concerned with changes 
of a structural nature, but is concerned with maintaining the varied func- 
tions of the body in a balanced and m an effective state through an inter- 
relationship of tissue activities These functions have to be so related to 
one another within the living organism that a balanced and adapted existence 
can be maintained by the individual in that external environment in which 
he has to live Many of these changes from within which lead to at least 
transitory periods of adaptation to external conditions m the course of life 
are effected through the intervention of that part of our nervous organization, 
the autonomic or vegetative nervous system, over which we fortunately have 
no control The balance of electroljrtes m the body fluids, the maintenance 
of a state of chemical neutrality during life, the fixity of a constant body 
temperatuie, the assurance of an adequate oxygen supply for tissue usage, all 
constitute adjustments resulting from change which favor a balanced 
existence These and many other balanced functional states, favorable for 
life and capable of withstanding strain, are maintained in spite of our 
willfulness to the contrary With the factors for safety of a structural 
order with which the animal organism is endowed, and over and above this 
the capacity of the body automatically to balance and adapt us to our environ- 
ment, it would appear difficult for changes of such an order to take place as 
to injure us permanently by the development within us of gross chemical an 
structural alterations Even in those states of tissue change which are 
designated disease there is evidence that we may become readjusted to them 
at certain modified levels of physiological effectiveness There is an in- 
herent urge on the part of cells, not for death, but for life The changes o 
degeneration which many such units can withstand and their capacity tor 
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lecuperation and repair, if given an opportunity, constitute as a composite one 
of the major manifestations of life 

Some years ago, spurred on perhaps by the then actually non-existmg 
state of prohibition, a period in which alcohol and aberrant alcohol beverages 
were consumed in large amounts, and at the insistence of certain life in- 
surance companies, studies * were undertaken m our laboratory to ascertain 
the effect of ethyl alcohol on the liver and to observe tlie changes during 
recuperation and repair if such developed m this tissue Ethyl alcohol m 40 
per cent strength was given once a day to dogs m a sufficient amount to 
induce a moderate degree of alcoholic intoxication Such a procedure was 
continued for from six weeks to as many months At periods during these 
intoxications tissue was obtained fiom the liver for histological study 
Observation of the liver at such periods revealed large, pale organs from 
the abraded surface of which a blood-tinged serous fluid readily escaped 
The microscopic studies of such tissues showed the presence of liver epi- 
thelial cells in an advanced state of edema, the fluid in such cells being held 
in lacuna-like spaces separated by strands of cell cytoplasm Fatt) changes 
in such cells existed but were not marked The dominant cell change was of 
such a physicochemical order that the ability of the cell cytoplasm to bind 
watei A\as greatly increased, the cytoplasm inci eased in volume, and thereb) 
augmented the volume of the hvei as a whole From these observations it 
was difficult to believe that such an organ, by changes of cell recuperation oi 
cell legeneration, could letiirn to a normal organ structure, and yet the onlj 
factor necessary to lead to such a normal leadjustment consisted in stopping 
the use of the chemical, m this instance alcohol, which had made the cellular 
structure of this organ undergo such a departure from its established noimal 
Here is an instance of a chemical substance modifying cell life in teims of 
Its form in a very extensive and abnormal fashion, and yet this tissue is still 
able to return to a normal state of form and function Such a recuperative 
change back to a noimal type of cell is not associated with the development 
on the part of such cells of an acquired resistance to a subsequent injury by 
alcohol The factoi of safety which cells possess to repair themselves by 
piocesses of lecuperation must be enormous and, furthermore, such changes 
must be constantly going on as tissues respond to injurious agents, recup- 
erate and readjust themselves foi normal function and thus foi maintaining 
the life of the individual as a whole Life necessitates cellular injury, and 
furthermore its successful continuance depends upon the abilitj of such 
injured units to recuperate lapidly by chemical change This capacity foi 
change is the mam factor whicli determines longevity and vvlncli regulates 
tissue accidents that may express tliemselves in faulty organ adaptation 
Chemical injury of a given order may be the stimulus for chemical action 
responsible for a contimution of cell life 

In addition to these experiments which have been presented, ob^erv aiion'» 
of a somewhat similar order have been made when the liver was injured bv 
agents other than alcohoP’®*' In these experiments the processes of repair 
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may be of such a natuic that not only is a survival of liver tissue effected, but 
the liver tissue after repair may be shown to have acquired a fixed cell re- 
sistance associated with the changes in cell form that develop during the 
1 epair process The change in cell form is not the essential element in this 
type of tissue resistance. The essential factor in it must be a modification 
of the chemical structuie of the cell which is lesponsible for the permanent or 
transitory state of cell resistance 

Many years ago Whipple and Speiiy ** made the observation that if dogs 
were star\'ed for 24 hours and then given chloroform by inhalation for one 
hour and a half, the livers of such animals invariably developed a severe 
injury in tlie form of a fairly complete necrosis of the central one-third to 
two-thirds of the liver lobules Such a standardized reaction may be easily 
reproduced in experimental animals There is another liver poison, uranium 
nitrate, which when given in an appropriate amount to animals of a sus- 
ceptible age period induces a diffuse type of injiiiy to the liver which 
involves all of the epithelial tissue of the liver lobules Not infrequently 
this type of injury to the epithelial tissue of the liver as well as that of the 
kidney is both so seveie and diffuse that the chemical and morphological 
changes of repair cannot be established. SuqIi animals fail to suivive The 
order of change which uianium induces in the liver depends upon two 
factors, the age of the animal, and the dosage of this injurious agent When 
these variables are properly adjusted either a slight or a severe structural 
injury may be established m the liver Such injuries have certain quanti- 
tative functional expressions which are not very dependable, especially when 
they involve the use of some specific test for liver activity The point of 
interest now under consideration, however, does not concern itself with 
quantitative functional expressions of injury It does concern itself with 
what these slightly or severely injured cells do, what type of change they 
undergo during the process of repair Responding to a slight or moderately 
severe injury, within eight days such epithelial cells effect a complete process 
of repair, either by recuperation or cell division with no change m the struc- 
ture of such cells The liver returns to its established normal structore 
The rapidity with which constructive changes of repair can be effected in 
this organ is remarkable, and this in turn constitutes one of its factors loi 
safety If now such an animal be starved for 24 hours and be given 
form for one hour and a half, this change or repair of the liver structure back 
to the normal is found not to have impaited any fixed epithelial cell re- 
sistance to the liver These cells which had changed during the process 
of repair from degenerated types back to a noimal order of cell are sus- 
ceptible to the toxic action of chloroform and become injured, just as t ey 
would had the animal not been subjected to the epithelial injury by the use 
of uranium If, however, the liver of an animal be more severely injure 
by uranium, and for this purpose older animals are selected, the outcome is 
different In such animals the acute injury to the liver lobules is not on y 
diffuse, but it IS more severe than was the case with the former group o 
animals In this latter group of animals which survive such a severe m- 
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toxication, the repan process is of a diffeient type from that arising when a 
slight epitlielial injury is induced Such severely injured cells are incapable 
of establishing a state of repair through a process of recuperation without cell 
division Furthermore, when changes within such cells have developed 
which permit and may also inaugurate cell division, the newly formed cells 
which result from such division are of an abnormal order In place of being 
highly specialized in internal structure and polyhedral in form, they are a 
flattened type of cell and the cell substance frequently fails to show differen- 
tiation into cell entities This changed tissue which results from repair, 
after an injury is atypical and abnormal in nature for this organ and re- 
sembles in some of its characteristics embryonic tissue It has a functional 
value though less than that of normal hepatic tissue It forms bile, stores 
glycogen, and removes from blood plasma certain dyes which may be used as 
an index of hepatic function The observation of interest and significance in 
connection with this abnormal change in the liver resulting from a repair 
process is not the return of a satisfactory state of function, but the fact that 
such changed tissue has acquired a marked resistance to chemicals for which 
a normal type of cell in this location is highly susceptible Such flattened, 
repair cells are resistant to chloroform, alcohol, carbon tetrachloride and 
uranium Such an animal may now be starved, not for 24 hours, but for 48 
hours, and given chloroform for two and one-half hours in place of one 
hour and a half without inducing injury oi necrosis of the newly formed, 
functional, atypical cells of repair A repair process, indicated grossly by 
a change in form which it is assumed has been associated with a change 
m the chemical nature of the cell, has led to the development of an acquired 
resistance to certain chemical agents which are invariably toxic for a normal 
order of liver cell This same factor of change continues to operate in 
these cells which have acquired a transitory resistance There appears to be 
a fixity of purpose in cells which manifests itself by a tendency of cell tjrpes 
to re&tablish their normal form The abnormal type of resistant cell which 
has been described is not fixed nor static in its configuration After some 
months it has a tendency to, or actually does, change back to a normal order 
of highly specialized hepatic epithelium When such a cliange in chemical 
constitution has developed, these cells which have reverted back to the normal 
have lost their acquired resistance This normal type of tissue is susceptible 
to the now injurious, degenerative effect of chloroform, uranium, carbon 
tetrachloride and alcohol 

During the years over whidi these studies on form and changes in form 
have extended, a large number of senile animals have come under our ob- 
servation In a certain percentage of these animals, associated witli tlie 
development of tlie senile state, there has occurred a change in the form of 
epithelial cell which is found in the liver In such ammals the speaalized, 
polyhedral type of cell has been replaced by a flattened, atypical type, identical 
with that form of cell which may be mduced to appear in the li\er as a repair 
process when this organ has been sufficiently injured by some diemical agent 
This naturally acquired shift in cell type associated with senility shows the 
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same Older of KsistanLe to chloiofoiui, uiamiun, alcohol and carbon tetra- 
chloride as is developed by severely injured cells during repair 

These changes in cell foim as life adjusts and adapts itself to a variety 
of chemic.ll experiences aie impressive as they give to one a conception of 
the elasticity and adjustability of such changes ever tending to adapt an organ 
in which they occur and the organism, the individual as a whole, to life at 
some level of effectiveness The observations lead one away from a concept 
of the fixity, the static natuie and inelasticity of life processes, even when 
expressed as chemical equations within cells, as a form of life It would 
appear that change is the essence of life and that an organ or organism, with 
the greater degree of adaptability to changed conditions is in turn the more 
likely to survive 

Finally and in summary, when we contemplate our varied factors for 
safety, for a continuation of life as an ever changing, shifting, yet balanced 
living entity, we may wonder at the biief duration of our life span The 
duality of certain organs and the supei abundance of reserve tissue in those 
not so paired, tlie ability of tissues automatically to throw into operation 
functional defense mechanisms, degenerative changes in tissues leading to 
processes of repair which afford tissue resistance, all tend to hold us not 
only in life, but in a balanced and, m some measure, an effective life 
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PRIMARY TUMOR OF THE INFERIOR VENA CAVA AND HEART 
WITH HEMOPERICARDIUM AND ALTERNATION 
OF THE VENTRICULAR COMPLEXES IN 
THE ELECTROCARDIOGRAM'^ 

By John A Reisinger, MD,FACP,T J Pekin, M D , and Basil 
Blumenthal, M D , Washington, D C 

Tumors of the heart, both primary and metastatic, are usually considered 
raie Yater^ summarized most of the literature up to 1931 and in the reports 
of authors quoted by him, the incidence of metastases to the heart varied from 
02 per cent to 1 4 per cent of all autopsies and from 3 7 per cent to 7 5 per 
cent of all cases with malignancies Scott and Garvin - noted series of cases 
published by Lymbumer, by Pollia and Gogal and by Helhvig in which the 
incidence of tumors of the heart and pericardium vaned from 02 per cent to 
0 9 per cent of all autopsies and from 2 0 per cent to 6 0 per cent of all cases with 
disseminated neoplasms In their own series of 11,100 autopsies, Scott and 
Garvin found 118 malignancies of the heart and pericardium among 1082 cases 
with malignant neoplasms elsewhere in the body or an incidence of 109 per 
cent Opr relatively small autopsy senes composed of 355 cases examined in 
the last few years at this hospital included six cases with tumors of the heart 
and pencardium or a percentage of 1 7 per cent This incidence is somewhat 
lugher than m most of the larger senes and is apparently not related to the 
number of lung tumors m the autopsied group (5 35 per cent) because m only 
one of these cases was cardiac metastasis noted 

Pnmary tumors of the heart, most of which are benign, are much less com- 
mon than metastatic tumors Hallack, Watson and Berman ® have recently re- 
ported a pnmary tumor of the inferior vena cava and note that only four other 
such cases have appeared m the literature In one of our cases, the lesion, which 
was unsuspected before death, proved to be a pnmary malignancy involving the 
mfenor vena cava, right auricle, nght ventricle, and the epicardial surfaces of 
the aorta and pulmonary artery 

A report of this case is presented both because of the rarity of the lesion and 
because of the unusual dinical manifestations associated with it 

Case Report 

C N , a 45 year old colored barber, stated that he had been “fine” until his present 
illness and had never consulted a doctor although during the preceding jear he had 
suffered from a number of TOgue complaints characterized bj bloating, belching, palpi- 
tation and nervousness 

* Received for publication October 11, 19W n « i t i 

From the Cardiovascular Unit, 'Veterans’ Administration, Washington, D C. PuDlisliea 
with tlie permission of tlie Medical Director of the Veterans’ Administration, uho assumes no 
responsibility for the opmions expressed or tlie conclusions drawn by tlie autliors 
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junctional prcniiilme contractions. The alternation (figure 3b) when the rate Avas 
intermediate docs not appear to be the same as that illustrated in figure 1 

The last electrocardiogram obtained from this patient did not show alternation 
in any form The voltage was very low and QRS IV F was entirely minus except 
for a minute pnmaiy plus deflection (R) 

The day after admission tlie patient's blood count showed 5,010,000 red cells, 5,300 
white blood cells, and 15 5 gm per cent hemoglobin The non-protein nitrogen was 
89 mg per cent, and the blood Wasseimann and Kahn reactions Avere normal 



Fig 3 Electrocardiogram taken during successwc phases of tachycardia a Lead I 
b Chest lead with chest electrode placed in third interspace at left sternal border and indif- 
ferent electrode on left leg connected so that positivity beneatli the chest electrode causes an 
upAvard deflection m the electrocardiogram c Same as b during paroxysm of tachycardia 


It was agreed that the patient had a pericardial effusion Avitli cardiac tamponade 
Avithout any of the usual causes to explain it A paracentesis of the pericardial sac 
AA^as attempted about 10 days after admission to the hospital The needle Avas in- 
serted posteriorly beneath tlie angle of the left scapula in the nintli intercostal space 
Clear straw-colored fluid was obtained from the pleural cavity and upon inseiting 
the needle slightly deeper, blood was obtained About 20 cc were withdrawn and 
although there was no definite bumping of the needle, the operator Avas not sure tliat 
he had not entered a cardiac chamber so the procedure was discontinued The patient 
made no complaints and exhibited no untoward sigms during or immediately folloAVing 
the paracentesis It was noticed that the blood which had been withdraAvn did not 
evidence any tendency to clot in the 30 minutes or moie before it Avas sent ^ ® 
laboratory foi guinea pig inoculation Neither the blood nor the pleural fluid produce 

a tuberculous leaction in guinea pigs t i 9n 

The patient’s condition became progressively worse and he died on July 
25 days after his sudden collapse and about five weeks after the first symptoms o 


congestive failure tnhpr- 

Autopsy Both pleural spaces contained approximately ISOO c c of clear, " 

colored fluid, the lungs Avere partially collapsed No evidence of pulmonary w- 
berculosis was noted There was a moderate amount of fluid in the peritoneal cavity 
and the liver was not particularly enlaiged It Avas generally pallid, although thick 

blood exuded from the cut surface iu,„cii 

The pericardial sac occupied a large part of the thorax It Avas tense, 
black, and contained over 2000 c c of blood This was not clotted but the ’’ed c^ls h 

largely settled into the dependent portion of the sac, leaving ^ ce 

S2ma on the surface. The heart was not enlarged, in fact, the muscle substance 
Lemed decreased and the chambers contained no clot On the anterolateral aspect 
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tlie inferior vena cava, just before opening into tiie right auricle and within tlie peri- 
cardial sac, diere was a bulging mass about 2 by 3 cm in dimension which appeared 
to be an organized clot There was a rupture m the wall of the vessel 1 5 cm long 
whidi tlie mass largely occluded On opening the vena cava this friable, thrombus- 
hke substance extended through the wall of the vessel and involved a somewhat larger 
area on tlie inner surface There was a definite thickening of the caval wall which 
extended into the auricular wall, forming a crescentic raised ecchymotic area on the 
endocardial surface There were other smaller, discrete nodules projecting slightly 
on the endocardial surface of the auricle and one in the right ventricle beneath the 
tricuspid valve Over tlie pericardial surface of tlie aorta and pulmonary artery, and 
particularly in the epicardium between these two structures, there were bleb-hke eleva- 
tions about 1 cm in lengftli which contained soft, bloody material 
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Tlic othc. gross findings in the autopsy were not particulaily significant No 

tumor was found in any oUier portion of the body. 

Htstohgv A section through the rent in the infenoi vena cava (figure 4), in- 
cluding the mass and Uic adjoining “normal” portion of the inferior vena reveded 
marked disorganization of the wall due to widespread hemorrhages of different sizes 
nnrt 'ip-es and infiltration by cells of many types 

* The backgiound for the infiltrating cells was, for the most part, tlie spread fibers 
of the vessel wall and m some places a newly formed, loosely packed connective tissue 
cfrnmi Diffuselv sorcad through its meshes were many freshly extravasated red 
blood cells Many of the erythrocytes were fused m the process of destruction an 

nn abundance of hemosiderin was seen in phagocytes 

‘The mfiltrating cells were widespread, numerous, ratlier loosely packed and 
show^ m s.ze, shape and sta,nmg quaht.es, but fell mto three mam groups 

Grouo 1 One very common cell was ratlier irregularly elongated, ^easjirmg 
1 ^ bv 5 u with a large, round or oval nucleus containing a pale nuclear sap 

S ieljntas IS leverll strLds of ehromatm were seen regularly TOe qdoplasm, 
MOT mL Ifficulty, was rather scanty, stained faintly eosinophilic and contained no 

TTt m dtri?:“ecrtrrctS^‘ 

"will IS"of lympho^es, polymorphonuclear leukocytes 
(mature fibroblasts), and an occasional eosinophilic leukocyte 

None of the cells was arranged like a glandular structure or m 
manner Many of the large cells (group 2) had two or three nuclei, but 

was not recognized There was no fibrosis evtensive hemorrhage 

The wall of tlie right auricle (figure 5) showed proportion as 

and invasion by exacUy the same sort of cells and in ^bout *e ^ lo^ever, ap- 
described for the inferior vena cava There were several differenc ^ 
parentiy due to the dissimilarity in structure of the vena cava and auri 

(1) No subserous fat was seen but Ae epicardml fibrous layer was 

“tumor” extended to this structure but did not °”aVd No 

raising of the mesothehum by an accumulation of erythrocytes ana y p 

fibrin overlaid the epicardium recoenized Some were 

(2) In the myocardium, dying muscle fibers were easily recog j,ssoiv,ng 

slightly enlarged, but for the most part they were atrophic jium showed de- 

In areas away from the most active part of * fibJ^blastic response here 

generation and atrophy (pressure?) but there was a distinct h 
Ld some fibrosis In the most active part of the lesion muscle 

"tumor” invaded the OTbendocard.um, “f 
was uneven, the endothelium bemg thrown up into were colion, but cells 

a cenrf ^“rSf^OTlh Wstro^ H^orrhage was 

digKd not very recent No thrombus was attached to the en 
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homogeneous, hyaline, acellular zone of necrosis was seen In the adventitia, how- 
ever, the tumor had led to tlie destruction of the periarterial nerves and obliteration 
of many of the vasa vasorum (whidi may explain the zone of medial necrosis) 
The intima showed no abnormalities and the endothelium was intact 



Fig S Section through wall of right auricle showing iniasion of the mjocardiuin 

b} the tumor 


A section through an apparentlj' normal portion of the left ventricular Mali at 
the base of die heart showed a considerable submesothehal infiltration of the sub- 
serous fat b}' hemosiderin laden phagocytes and many small lymphoc\tes No tumor 
cells were seen Except for early clianges of sarcoljtic degeneration and some in- 
filtration of die interstitial spaces of die myocardium by mononuclear eosinophiles and 
fibroblasts, the heart muscle was normal The endocardium was intact throughout 

The nature of this lesion of the inferior ^ ena cava and right auricle is uncer- 
tain It has been suggested by' those w'ho have exanuned the sections that the 
lesion might represent chronic inflammatory reaction, sarcoma or endothelioma 
The difflculty' in distinguishing among these three is rccognired by Ewiiig'* who 
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in his discussion of endothelioma, states tliat “Vascular endothelium also pro- 
liferates readily m inflammation and forms collections of cells which may resemble 
the croups of endothelioma or caicmoma/’ and again, “The studies of recent 
years have served chiefly to emphasize tlie difficulty of separating true endo- 
thelioma from many typical sarcomas, lymphosai comas, carcinomas and certain 

embryonal tumois “ i i 

We are inclined to believe that the lesion in our case is an endothelioma be- 

ratise of Cl "I the origin of tlie tumor m the wall of a blood vessel, (2) tlie 
ratlier primitive, mesenchymal appearance of the cells; (3) the multiplicity 
of the lesions— discrete nodules were found in the inferior vena cava, right 
auricle, right ventricle and adventitia of the aorta and pulmonary artery, 
(4) the low grade invasiveness of the tumor. 


Comment 

Tumors of the heart, even when of great size, often produce no functional 
disorders, a fact which precludes an estimate as to how long the neoplasm Jhad 
been developing in our patient It is quite probable that the onset of symptom 
™™dTl.th the rupture of the vena ^va resulhng m cardiac tami»nade 
from ffie hemopericardmm Hemorrh^e into the pencardium occurs occ 
ally in dissecting aneurysm and myocardial infarction ns a terming even , 
fuLval for any prolonged period of time is unusual O” Jj^rd ^ 
five weeks after the onset of symptoms and during part of this “ 
Libulatoiy Rixtord” described a case in winch tlie pahent 
weeks following trauma that caused rupture of the right auricle wi 
^rdium LNamara" reported a case with 

auncle which ruptured This patient liad an accentuation of his ca P Pj 
toms 17 days before death, presumably at the time of rupture T1 r ^ 
survival must depend largely upon the underlying 'V governs 

the rapidity with whicli blood is lost from the d’^culation, which g 
Z decree of tamponade In most instances, except wh^ ~st 

is due to trauma, the duration of survival may be largely of nc 
but the possibility that mtrapericardial rupture may not be im 
must be considered in diagnosis The relatively Pressure ac- 

and the partial obstruction of the rupture by thrombus forma P 

counts for the prolonged course in our case complexes m the 

Another unusual feature was the alternation of the ^^g^dy been 

electrocardiogram during a part of this patient's iP^ess i direction and 
noted that there was at different times an alternation bom alternation m 

shape of the QRS complexes and also in their amphtuae recurring impulses 
amplitude illustrated in %ure 3b is probably due to sino-auricular 

arising in the junction bssues alternating wth impulse tro 
node Although the QRS vnth fte not always occur 

larly preceded by distii^uishable P-waves, *ese as might 

prematurely and were not always followed by longer K k 
be expected with premature contractions figure 1 occurs m a 

M contrasted with this altemans &e type ^“'Xis m alternating corn- 
regular sinus rhythm, the direction of the dtf ^ons 

pllces being exactly opposite except in Lead III where tne 
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Brody and Rossman ^ state that differentiation should be made between electrical 
altemans and bidirectional complexes which our case seems to show It differs 
from tlie case presented by Smith® to which they refer, however, in that the 
rh 3 rthm is of sinus ongin ratlier than an ectopic ventricular rhythm and the R-R 
intervals are constant Hamburger, Katz and Saphir® quote Kisch^** to the 
effect that electncal alternans may consist of vanations m either the amplitude, 
contour, duration or direction of the involved complexes In this sense the 
electrocardiogram reproduced m figure 1 can be considered an example of elec- 
tncal alternans 

Electncal alternation is generally considered an expression of the mechanical 
behavior of the ventncles and may, therefore, be associated with a pulsus alter- 
nans We did not observe this phenomenon m our patient but cannot be sure 
It was not present The usual view concerning mechanical alternation is that 
the weak beat is weak because fewer muscle fibers contract Lewis suggests 
that m alternation all regions of the muscle contain defective fibers, the concentra- 
tion of which IS greater in some regions tlian another , thus, under certain circum- 
stances the defective fibers might partiapate in the contraction of the ventricle 
only on alternate beats He thinks that “The order in which muscle elements 
are activated would not be disturbed m these circumstances,” and m his expe- 
nence “The change and vanations m the electrocardiographic curves of axial 
leads are too small to be compatible with the failure of relatively large and solid 
masses of ventncular substance ” The shape of the complexes in our case, how^- 
ever, suggests an alternating pathway for the ventricular wave of excitation or 
an alternating relationship of tlie heart m space to good conductors Brody and 
Rossman ’ also suggest that “alternation may be due either to two alternating 
foci of impulse formation or to two alternating paths of conducbon from one 
focus ” A more gradual phasic vanation of the electrocardiogram may occur 
normally wnth respiration, and Hamburger et al ® noted slightly alternation for 
one to three cycles related to inspiration m one of their cases To produce the 
regular alternation at the rapid heart rate noted in our case would presumably 
have required a very rapid respiratory rate which the patient did not exhibit, 
although graphic records of respiration were not obtained 

All authors agree that alternation is obseiwed only wdien "The muscle is 
labonng and in difficulty” and that it indicates a very unfavorable prognosis 
Expenmentally it has been produced by increasing the cardiac rate, by ad- 
ministering various poisons such as digitalis, antiann, aconite, glyoxylic acid 
and hemolytic serum, and also by occluding a coronary arter}' Clinically, 
coronary artenosclerobc heart disease is most often the underljnng disease when 
altemans is noted Our patient presented no unusual damage of the coronarj* 
artenes or the ventncular myocardium The large hemopencardium wuth tam- 
ponade undoubtedly did interfere with myocardial nutrition and may ha^e been 
responsible for the transient altemans noted in the electrocardiogram Feld- 
man reported a case with serosangfuinous pencardial effusion from carcinoma- 
tous metastasis m which altemans w'as obsened m an electrocardiogram obtained 
shortly before death He assumed that tlie electrocardiographic abnomialities 
were due to myocardial changes resulbng from interference with the coronarj 
circulation by the tamponade Han ey and Whitehill also noted “alteration 
m amplitude w as occasionally observed as was change in the fonn of each second 
or third complex” m tuberculous pericardibs wnth effusion 
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It is to be noted that alternation was only a tiansient phenomenon in oui case, 
a characteiistic usually noted by others This was true in spite of the persistence 
of the tamponade and, therefore, the disappearance of the electrical alternans did 
not indicate an improvement in the heart muscle but perhaps a more generalized 
depiession of all tlie muscle fibers so that their function was equally poor Al- 
though the location of the lesions m the right auricle suggests the possibility of 
aberrant excitation waves and the unclotted blood in the pericardium might have 
alternately affected conduction from the heart, the best explanation for the elec- 
trical alternation probably is that it depends upon functional myocardial changes 
resulting from coronaiy insufficiency. 

Summary 

A case is presented in which rupture of the inferior vena cava with hemo- 
pericardium occurred This rupture travel sed a lesion in the wall of the vena 
cava which in our opinion was an endotliehoma Similar growths were found 
m the wall of the right auricle, right ventricle and the epicardial surfaces of the 
aorta and pulmonary arteiy The patient suivived the rupture of the inferior 
vena cava for at least 25 days, and during the course of his illness the electro- 
cardiogram exhibited electrical alteinans on several occasions. 
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HYPERPARATHYROIDISM WITH CALCINOSIS AND 
SECONDARY TO RENAL DISEASE, REPORT 
OF A PROBABLE CASE* 

By L E Curtis, M D , San Francisco, Cahjorma, and A E Feller, M D , 

Iowa City, Iowa 

Hyperparathyroidism ® is usually due to an adenoma of one or more 
of the parathyroid glands, but occasionally it may be due to diffuse hypertrophy 
(hyperplasia^) f of all parathyroid tissue *• ® The adenomata ® may be composed 
of one dominant cell type or of a mixture of cell types, but the hypertrophic 
glands are umformty composed of large cells with clear C3i:oplasm, the so-called 
large $ “wasserhelle” cells The distinction, however, is purely on the basis of 
the anatomical alterations in the parathyroid glands since the resultant disease 
IS similar Renal complications are common ^ For example, in a survey of 83 
patients with hyperparathyroidism, Albright, Baird, Cope and Bloomberg® 
found 23 until renal lithiasis, one with acute renal insufficiency, and 19 with 
calcium precipitation in renal tubules with resulting renal sclerosis, contraction 
and insufficiency 

The above relationship, primary paratliyroid disease followed by renal altera- 
tions, IS well known The reverse of the sequence of events, primary renal 
disease followed by secondary (compensator}^^) hyperplasia of all parathyroid 
tissue is also well recognized " Although the exact mechanism is not know n, 
there is experimental evidence to show tliat the parathyroid hyperplasia is 
secondarj' to tlie renal disease® It is probable that the degree of parathyroid 
hyperplasia is roughly proportional to the length of time renal insufficiency has 
been piesent®*^®’^^ and that excessive enlargement, often accompanied by altera- 
tions m the bones, is most probably the result of severe renal insufficiency of 
long duration As Albright, Drake and Sulkowitch suggest,*^ the fact that 
renal insuffiaency does not usually last for a long time probably explains w'hy 
marked secondary parathyroid enlargement is not common 

The anatomical alterations of the paratliyroid glands in secondarj' hyper- 
plasia are review'ed by Castleman and Mallory who suggest exact criteria for 
the diagnosis of the condition They find that all of the glands show' \arying 
degrees of gross enlargement, that they are composed pnncipally of normal 
sized chief cells, that the oxyphil cells are alw'ays greatly increased m number, 
and tliat a few small w'ater-clear (w'asserhelle) cells are occasional!}' present 
It should be added, however, tliat tlie paratliyroid hyperplasia secondar} to renal 
disease does not seem to differ qualitatively from that present m a variety of 
other conditions Furthermore, Castleman and Mallory state "It is re- 
motely possible that localized, adenoma-like hyperplasia is occasionally the 
response of the paratliyroid glands m secondary hyperplasia ” 

From available data, as Albright, Drake and Sulkowitch suggest, it ap- 
pears that the following three conditions occur (1) pnmax}' In’perparatln - 

■''Rccewed for publication January 16, 1941 

From tlie Department of Internal Medicine, State Unl^erslt^ of Iowa, Iowa Citj, Iowa 

t For a discussion of lijiiertrophy \s hj'perplasia see reference S 

jin contradistinction to small “wasserhelle’’ cells seen in secondarj h>perplasia, as will 
be noted later 
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loidism due to adenoma and predisposing the patient to renal disease; (2) 
primary hyperparathyroidism due to idiopathic parathyroid hypertrophy (hyper- 
plasia?) and, likewise, predisposing the patient to renal disease; and (3), pri- 
mary renal disease which, if it is severe and of long duration, may lead to para- 
tliyroid hyperplasia and, occasionally, to osteitis fibrosa generalisata 

Recently Albright, Drake and Sulkowitch^^ described an apparently rare 
syndrome which they named renal osteitis fibrosa cystica The outstanding 
features of the syndrome are marked renal insufficiency that has lasted for a long 
time, phosphate letention in the blood with a high blood serum inorganic phos- 
phorus level, slight reduction of the blood serum calcium level, marked acidosis, 



Fig 1 Roentgenograms of the hands 


ilcium deposits in the neighborhood of joints, extreme calcification of the me la 
: arteries (Monckeberg type), osteitis fibrosa generalisata of all bones, ^ 
lormous enlargement of all parathyroid tissue Their patient had rena - 
ise for 23 years, there was severe renal insufficiency, the seium caiciu 
2 mg per cent and the serum inorganic phosphorus 9 8 mg per cen , an 
lentgenograms revealed definite osteitis fibrosa generalisata and many are^ o 

ilcium deposition about joints At necropsy all four thors 

emendously enlarged and consisted essentially of chief cells Ine 

*e contoon .s the adult counterpart of renal rickets in chddren that 
" msufficiency is pnmary, and that the other features “e s«onda^^. 
le onme requisite being that the renal insufficiency be present for a long 
■he'^parathAd hyperplasia is behei^ to be s^nda^ to a 

«ntion occLioned by the lenal insufficiency The osteitis fibrosa m y 
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result of tlie excess of parathyroid hormone but, in the opinion of these authors, 
a more likely explanation for tlie pathogenesis of the bone changes is a lack or 
decrease of calcium absorption from the intestinal tract wth a slightly increased 
resorption of bone due to the acidosis Calcium balance determinations per- 
formed upon their patient are cited to support this latter contention The ex- 
planation for the deposition of calcium around the joints, the feature of the dis- 
ease whicli makes it unique, is not clear, but it is suggested that it might be due 
to the presence of an excess of colloidal calaum phosphate which is quickly 
removed from the blood Briefly stated, renal osteitis fibrosa cystica appears to 
be an extreme and unusual example of parathyroid disease occurring secondary 
to renal disease (group 3 as discussed above) , the outstanding feature being the 
curious deposition of calcium about tlie joints 

We wish to report a patient who presented the necessary clinical criteria for 
a diagnosis of renal osteitis fibrosa cystica, or secondary hyperparathyroidism, 
but who, in tlie final analysis, could have had quite the opposite condition, 
. namely, pnmary parathyroid disease A difficult and practical problem in dif- 
ferential diagnosis is the result 

t^ASE Report 

W O , a white male, aged 40, entered file University Hospital on July 14, 1938 
He complained of distress in the region of the joints, abdominal discomfort, headadies, 
"abscesses” of tlie finger tips, a mass on the right side of the face, generalized 
pruritus, and nocturnal diuresis His historj' revealed that he had suffered from 
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vague abdominal distress and flatulence for 16 j ears In 1926 the right knee became 
enlarged, hot, tender and verj painful for four days, but he was able to resume work 
in 10 days During the six year period prior to the time he came to the hospital he 
noted, intennittenth , sharp, shooting pain over tlie kidnej regions when stooping 
Blurring of vision had been present for three jears Soon thereafter his phjsician 
found pus and albumin in the urine The albuminuria persisted In the fall of 1937 
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T •'■=-"■ >« --loped a„ 

app^red just anteno. to the right ear, and gL^rS'praJSlegrn '^^S„e 19M 

“L?siau^h!^:“ ^Ttat'r\'sf&re ■* rr ™ 

shoulder joints became painful and nocturnal diuresis which tad 1 » a*'l 5“*"*“' 
times for several months, increased to e^gtatm nSimt *“”■ ^ *''= 

He appeared chronically ill and pale Scattered over die k . 

Piouounc^ on the exposed surfaces” weie ma^li^^SrCr^pi^^tcYaS 



Fig 2 Roentgenogram of the skull 


» I average, 1 min m diameter Examination of the ocular fundi 

-a e s ig , genera ized diminution m the caliber of the arteries and tlie absence 
lemorr ages or exu ates A firm, rounded, smooth mass, measuring 3 by 3 by 1 
, was present just anterior to the right ear It was only shghtiy tender, it was 
^ j to the skim and it was not adherent to die underlying bone There was no 
phadenopathy The thyroid gland was not palpable and no masses could be pal- 
d in that region The extensibility, volume, and density of the lungs were normal 
left ventrmle of the heart was moderately enlarged and the arteiial blood pressure 
145 ram Hg systolic and 95 mm diastolic The peripheral arteries were not tor- 
ts but their walls were definitely thickened No masses or solid organs were 
able in the abdomen The prostate gland was moderately enlarged. The second 
third fingers of the right hand were absent, the result of an accident early in life 
re was a bulbous, firm but fluctuant swelling of the second joint of the right index 
;r A similar mass was present over the dorsum of the right hand The right 
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little finger, the left thumb, and the left index, middle, and little fingers piesented 
bulbous, firm, and slightly tender swellings of the terminal phalanges The toes iieie 
normal The neurologpcd examination revealed no abnormalities 

The urine consistently had a low specific gravity which varied between 1 001 and 
1 013, was alkaline to the litmus paper test, and contained S to 6 grams of protein 



Fig 3 Roentgenogram of the pehis 

per liter bj tlie Esbach method No red blood cells nor hemoglobin were detected m 
the urine, but a few' granular casts and white blood cells w'ere usuallj present 

The blood contained 511 grams of hemoglobin per 100 cc (Newcomer) and 
1 0 million red blood cells and 5,350 white blood cells per cubic mm Of the latter, 
73 pel cent were neutrophiles, 1 per cent eosinophiles, and 26 per cent hmphocjtes 
The blood Wassermann test was negati\t The results of the rarious blood chemical 
deteiminations are shown in diart 1 As will be noted, there was marked arotcmia 
and, altliough the serum inorganic phosphorus was grcatlv increased in amount, there 
w'as approximatelj a normal concentration of scrum calcium 
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Calauni and phosphorus balance studies were not satisfactory owing to tlie 
inability of the patient to cooperate However, in tlie 24 hour test period, ini- 
niediatdy follomng a 48 hour interval during which the patient ingested a diet of 
low calcium and phosphorus content, the patient ingested no more than 589 mg of 
calcium and 1003 mg of phosphorus and excreted 172 mg of calcium and 802 mg 
of phosphorus in the urine Roentgenograms (figures 1, 2 and 3) of the skull, pelvns, 
spine, long bones and hands revealed a generalized osteoporosis but no evidence of cyst 
formation The skull had a diffuse, gp'anular appearance with innumerable areas of 
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phosphate, 7 79 pci cent was insoluble in acid and was thought to be piotein, and 
1 39 per cent was not identified 

The patient died on Octobei IS, 1938 During the 93 day period of observation, 
nausea, weakness, and generalized pains were progressive The dinical diagnosis was 
renal osteitis fibiosa cystica, or hjiierparatliyroidism secondary to renal disease 

Postmortem examination revealed marked overgrowth of one paratliyroid gland,* 
very small kidneys, generalized osteitis fibrosa, multiple areas of calcification in 
vaiious organs, geneialized arteriosclerosis, coronary arteriosclerosis, myocardial 
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gieatei poition of the cells, \aiied iiiodeiately in size, and contained a fine chromatin 
network, one or more dark blotches of chromatin, and a nucleolus The cytoplasm of 
most cells was pale and \esicular but was defimtelj pink m otliers There were 
numerous blood sinuses around which flie cells were lined up in a single row re- 
sembling epitliehal cells We believe that the cells anatomically are midway between 
chief and “wasserhelle” m type A few scattered, small “wasserhelle ’ cells were seen 
but no ox 3 'phil cells could be found 

Eacli kidney weighed 108 grams and was pale and firm The capsule stripped 
away with great difficulty A cut section revealed tlie absence of architectural pat- 
tern and in many areas it was difficult to detect a line of demarcation between the 
pyramids and cortex The cortex u as only 3 mm in tliickness The renal pelves and 
ureters were normal Sections of the kidneys (figure 5) showed tlie surfaces to be 
pitted and tlie capsules to be thickened and hyahnized The glomeruli nere greatly 
reduced in number and were surrounded by atrophic and widely dilated tubules 
Collections of glomeruli and tubules were separated from eacli other by wide areas of 
scar tissue m wliicli tliere was evidence of chronic inflammation There iias in- 
creased -vascularity but tlie vessel walls were not greatly tliickened Diffuse areas of 
calcification were conspicuous and numerous throughout the interstitial tissue Mam 
glomeiuli were h 3 'ahnized and several showed adhesions between the tuft and capsule 
One crescent formation w'as seen Many tubules were greatly dilated and some ot 
them contained colloid-like material A few tubular epithelial cells contained browm 
pigment and a great many of tliem contained calcium The deposits of calcium were 
A'ery conspicuous both in and about the tubular epithelium and in tlie interstitial 
tissue 

The bones of the skull w’ere maikedly thickened and tlie tw'o tables were widely 
separated by a spongy, reddish-gray, granular tissue The cortex of the femora and 
clavicles w’as normal in appearance The acromioclavicular joints were \eTy loose 
ow'ing to tlie softening of adjacent bone Sections from the skull (figure 6), clavicles, 
vertebrae and femora revealed extensn e areas of fibrosis betw'een the spicules of bone 
many osteoblasts, and numerous osteoclasts No cysts w'ere seen 

Areas of calcium deposition were prominent in tlie lungs, brain, pancreas, pineal 
body, and splenic arterj Arteriosclerosis w'as moderate but definite 

The cyst of the brain w'as small, surrounded bj edema, and had no definite lining 

Discussion 

We base our diagnosis of priniarj renal disease and secondary hyperpara- 
thyroidism on severe renal insufficienc}’-, probably of long duration in Mew of 
the history of albuminuria and pain in the loins, increased serum inorganic 
phosphorus , normal serum calcium , acidosis , calcium deposits about the joints , 
sclerosis of the peripheral arteries , widespread osteitis fibrosa As noted above, 
these features also fulfill the requirements for a clinical diagnosis of renal 
osteitis fibrosa cystica Dr Fuller Albright of the Massachusetts General 
Hospital, Boston, has review*ed the case and agrees wnth our diagnosis 

In view' of the fact that onl}' one parathyroid gland was found we cannot 
successfully contradict anyone wdio wishes to call this a case of primarj' hyper- 
parathyroidism or one of coincidental primarj' hyperparath) roidisin and chronic 
nephritis Identification of the paratltyroid lesion as that of secondarj hj'pcr- 
plasia or that of neoplasia (adenoma) would be decisne but the histological 
pattern of the gland is not sufficienth characteristic® to warrant an uncqiii- 
^ocal deasion 
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As Castlenian and Mallory intimate and this case demonstrates, primary 
hyperparathyroidism resulting in renal damage and piimary renal disease result- 
ing in hyperpaiathyioidism may so closely lesemble each otlier in tlieir respective 
end stages as to he indistinguishable eithei clinically or at postmortem examina- 
tion As a lule, in the former condition one finds enlargement of only one 
paiathyioid gland unless the disease is due to hypertrophy, in which case the 
diagnosis is clear from the parathyroid histology whereas, in the latter con- 
dition, one would expect enlargement of all four parathyroid glands The 
differential diagnosis in our case is difficult because only one gland was found 


Summary 

A case of probable hyperparathyroidism with calcinosis and secondary to 
chronic renal disease is reported Certain difficulties in the differential diagnosis 
between this condition and primary hyperparathyroidism with seveie renal dam- 
age are pointed out 
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REPORT OF A CASE OF BENIGN GASTRIC POLYP PRODUCING 
A GASTROGENIC DIARRHEA 

By Gordon J Culver, M D , Walter Westinghouse, M D , and E C 
Koenig, MD, FACP, Buffalo, New Yoik 

Benign tumors of the stomacli constitute a relatively small portion of gastric 
lesions According to the figures of Eusterman and Balfour they represent 
only 0 6 per cent of all gastric lesions seen at the Mayo Clinic Mayo Clinic 
statistics show that the average age of occurrence of benign gastnc lesions is 46 
Twenty-six per cent occur in the body of the stomach and 69 per cent occur in 
the pylonc or prepyloric regions Benign gastnc lesions include leiomyomata, 
fibromata, lipomata, hemangiomata and adenomata The leiomyoma is the 
most frequent benign gastnc lesion and this usually is polypoid in structure and 
resembles somewhat submucous fibroid as seen in the uterus The adenomata 
are usually multiple 

The most common symptoms of benign lesions m the stomach include dys- 
pepsia, diarrhea, anemia and hematemesis Nausea and vomiting may occur 
but are uncommon The diagnosis is not easy At the Mayo Clinic a roent- 
genologic diagnosis was made in 92 6 per cent of the cases The diagnosis of a 
bemgn gastnc lesion can hardly be made clinically The rarity of the lesion 
and the vague, ^'arlable symptomatology aie the chief obstacles to clinical diag- 
nosis Probably the combination of roentgenologic studies and gastroscopic 
examination followed by surgical exploiation is the most accurate and logical 
metliod of establishing a diagnosis 

Witli careful fluoroscopic examination the percentage of coirect roent- 
genologic diagnoses should be high This is particularly true of pedunculated 
growtlis These are usually fieely movable m the lumen of the stomach, and tlie 
pedicle IS quite easil} distinguishable There is absence of infiltration or 
rigidity of tlie surrounding gastnc wall, and the growth itself does not usualty 
show areas of ulceration as seen in malignant lesions In benign growths in- 
volving the wall of the stomach, which are not pedunculated, the diagnosis is 
extremely difficult and unreliable and usually a roentgenologic diagnosis of a 
malignant lesion is made Fortunately, however, the greater percents^e of 
benign growths are pedunculated Multiple polypi in the stomach give charac- 
teristic roentgenologic findings but are rarely seen 

Of course, if a benign gastric lesion can be Msualized gastroscopically, this 
IS an extremely valuable aid in establishing a diagnosis 

Surgical exploration plus pathologic examination of the specimen is cer- 
tainly the absolute method of final diagnosis Because of the frequenci’’ of 
malignant changes in benign gastnc lesion surgical exploration and removal of 
the tumor should not be delayed 

Because chronic diarrhea is sucli a prominent symptom m gastnc poljpi 
it seemed n orth u hile to include at this time a short outline of etiological factors 
whidi produce diarrhea in adults so we might more easily see how diarrhea of 
gastric ongin fits into the scheme of other chronic diarrheas 

* Reccw cd for publication March 12, 1941 
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Outline of etiologic factors which produce dianhea 

1 Ingesta, including food and drug poisonings 

2 Geneial toxic conditions, as sepsis, toxic goiter, Addison’s disease, and Bright’s 
disease 

3 Deficiency diseases, as pellagra and spi ue 

4 Secondary circulatory disturbances producing chronic passive congestion of the 
gastrointestinal tract 

5 Psychic disturbances 

6 Organic disease of the gastrointestinal tract 

A Organic disease above the colon 

1 Gastrogenic 

2 Pancreatogenic 

3 Enterogenic 

B Oiganic disease of the colon 

Gastrogenic dianhea was first described by Oppler in 1896 Eustennan and 
Balfour state that a gastrogenic diarrhea is the commonest type of chronic diar- 
rhea in adults They also state that chronic dianhea is one of the commonest 
disturbances seen in achlorhydiia We realize that this information differs from 
other accepted theories on the subject and offer it chiefly because the case we are 
presenting showed tliese findings Alvarez has shown that any condition which 
favors rapid emptying of the stomach may produce a diarrhea This occurs 
because the rapid increase in bulk in the upper small bowel stimulates peri- 
staltic activity which in turn may reflexly cause an increased number of bowel 
movements Probably most cases of gastrogenic diarrhea are a result of rapid 
emptying of the stomach We know that foreign bodies in the stomach are 
often associated with a diarrhea This is probably the result of increased ir- 
ritability of the stomach by stimulation from the foreign body, with resulting 
increase in peristaltic activity and more rapid emptying of the stomach A 
polyp extending into the gastric lumen might well act the same as a foreign body 
and thus explain the diarrhea so commonly associated with gastric polypi 

Case Report 

Mrs H A , a 35-yeai -old Greek dressmaker, was first seen August 10, 1940 
Since May of 1939 the patient had had a persistent diarrhea with three to six stools 
during die day and two to four stools duiing the night Stools weie always watery 
and occasionally contained mucus Once she passed bright red blood with hei stool 
Her appetite remained excellent She had a few attacks of nausea and emesis 
Except for occasional crampy abdominal pain no other symptoms had been present 
Following eating, diarrhea was apt to increase The eating of meat in particular 
increased her diarrhea The patient had lost 30 pounds since the onset of the illness 
Nothing in her past history had any bearing on her present complaint 

On physical examination the patient showed evidence of model ate weight loss 
Otherwise, nothing of importance was noted ~ 

Laboratory findings Urine was negative Red blood cell count was 3,410,000, 
hemoglobin 68 per cent, white blood cell count was 9,150, die differential count was 
normal Urea nitrogen, glucose, sodium chloride and carbon dioxide combining power 
were noimal Wassermann reaction was negative Stools were positive for occult 
blood on three occasions, but negative for parasites and ova 
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Roentgenologic findings Stomach with barium shoived a smooth polypoid struc- 
ture extending from the greater cun'ature at about its midpoint into the lumen of the 



Fig 1 Roentgenogram showing polypoid filling defect outlined with barium 





. , I/ ' ' 
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Fic 2 Surgical field at time of operation showuig poljp attaclicd to mstrm wall 

and attained wall ha\e been brought out through incision in the anicr b 


stomach The pohp was almost egg-sized and iias freelj isc, 

the stomach except at its point of attachment along the greater At 

the stomach w'as not unusual in appearance The duodenal cap i 
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the end of five hours there was a slight trace of barium in the stomadi partially out- 
lining the polyp Except for the gastric findings the gastrointestinal tract was normal 
The colon did not show any pathology Roentgenologic interpretation solitary be- 
nign polyp of tlie stomach arising from the greater curvature 

Sigmoidoscopic examination was negative 

Gastroscopic examination Just above the angulus on the greater curvature 
aspect tliere was a tumor mass bulging into tlie lumen of the stomacli It was redder 
in color tlian the surrounding mucosa The surface was somewhat irregular Tlie 
upper portion of the tumor could not be seen The mucosa of tlie remainder of tlie 
stomach showed marked atrophic gastritis 



Fig S Roentgenogram of stomadi postoperabvely showing smooth notdiing of greater 
curvature at site of surgical removal of the polyp 

Gastroscopic impression was "polypoid tumor mass on the greater curvature of 
the stomach The nature of tins tumor cannot be positively ascertained but would 
favor Grade I carcinoma ” 

Surgical findings On September 29, 1940, tlie polyp was excised from tlie pos- 
terior stomadi wall and tlie wall of stomach repaired 

Pathological findings (Gross) Papilloma about 15 grams in weight measuring 
5 by 4 by 2 cm Microscopically it was a papillary adenoma of tlie stomach wntli 
marked dironic inflammatory dianges throughout the stalk with considerable ulcera- 
tions on tlie surface There w’as no evidence of malignancy 

Course Postoperatively tlie patient’s course w'as uneventful except for a mild 
cjstitis winch rapidly disappeared Her diarrhea subsided and bowd habits were 
about normal at the time of discharge on October 26, 1940 On October 25, 1940 tlie 
stomach was reexamined roentgenologically Except for a smootli notching of the 
greater curvature at the point of resection of the tumor notlnng unusual was demon- 
strated The stomadi was freely movable On October 26 1940 gastric analysic 
showed an absence of free hydrochloric acid 
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Discussion 

Tins case piescnted a piobleni which in the fiist place would obviously be 
classified as a gastrointestinal disordei and secondly one in which we would ex- 
pect to find the pathologic lesion located m the lower gastrointestinal tract rather 
than in the stomach Cases presenting clironic diarihea may very well have 
pathologic changes of the nature found here as the only initiating factor in the 
symptomatology and a careful analysis and study of the entire gastrointestinal 
system is of extreme importance 

We believe that the presence of the pol 3 fp m this woman’s stomach and the 
marked atrophic gastntis and achlorhydria associated with it were the initiating 
factors in the marked diarrhea which she experienced The patient stated that 
she was unable to eat any meat because of the marked diarrhea which it pie- 
cipitated, and we assume that protein substances not acted upon by the gastnc 
juices acted as an iiritatmg factor and tended to increase peristalsis which in 
turn caused rapid emptying of the stomach The polyp acting as a foreign 
body likewise tended to increase the activit}^ of the stomach 

In a case report by Weitzen ° in the New York State Journal in January 1940, 
on the presence of a bezoar, the symptomatology was somewhat analogous to 
that noted in this case In his case there was found in the stomach a ball of 
ingested thread, present for a long penod of time and accompanied by diarrhea 
and chronic gastritis There was a tremendous appetite witli weight loss All 
symptoms disappeared after removal of the bezoar 

In the case we have presented, following surgical removal of the lesion 
there was a complete cessation of symptoms The patient received no medi- 
cation 

The only treatment for benign gastric lesions is early surgical removal 
The reasons for this are obvious 

It IS necessary in order to relieve the patient’s symptoms, and these lesions 
tend to undergo malignant changes 

We cannot emphasize too strongly the importance of complete gastro- 
intestinal studies in cases of chronic diarrhea of obscure etiology. A negative 
barium enema does not mean that there is not some organic lesion in the gastro- 
intestinal tract which is responsible for a chronic diarrhea 
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POST-RADIATION PANMYELOPHTHISIS CLINICALLY 
SIMULATING AGRANULOCYTOSIS 

By J L Sims, M D , and M L Carns, M D , F A C P , Madison, Wisconsin 

Among writers on hematology and roentgen therapy it has become customary 
to list, often ivith considerable qualification, excessive radiation as a potential 
cause of agranulocytosis =• ® It was called to tlie attention of a member of tins 
hospital staff who had cited such statements in a recent publication < that 
examples of tins t}q)e of reaction had been rarely if ever reported Conse- 
quently, It was with extreme interest that we observed the course of the follow- 
ing case 

Case Report 

A 43 year-oId-white woman was admitted to tlie Wisconsin General Hospital on 
September 7, 1939 Her chief complaint was of a mass in the abdomen This was 
first noted during June of 1939 Other significant symptoms were anorexia, consti- 
pation, dyspnea on slight exertion, and progressive weight loss (60 pounds since 
December 1938) Her occupation was that of a housewife, and she admitted no 
exposure to benzene, coal tar derivatives, or drugs of any type She had had occasional 
headaclies which she called migraine Physical examination revealed pallor, en- 
larged, very firm l)Tnph nodes in the cer\'ical, axillary and inguinal regions, pleural 
effusion on the left, enlarged liver and spleen and multiple firm, fixed intra-abdominal 
masses There was a slight intermittent fever, with a maximum of 99 8“ F Hemo- 
globin was 12 2 grams There ere 4,740,000 red blood cells, 9,400 white blood cells, 
with 91 per cent neutrophiles, 7 per cent lymphocytes, and 2 per cent monocytes The 
Wassermann reaction was negative Blood sugar, non-protein nitrogen, gastric 
acidity, urinatysis and tlie appearance of the upper gastrointestinal tract and colon on 
roentgen-ray study were within normal limits A roentgenogram of the cliest con- 
firmed tlie findings of pleural effusion and demonstrated enlargement of the medi- 
astinal lymph nodes and partial atelectasis of tlie left lower lobe An electrocardio- 
gram suggested toxic myocardial involvement In a biopsied inguinal lymph node 
small round cells with scanty cytoplasm and large vesicular nuclei completely over- 
grew the gland, destroying the architecture and invading tlie capsule (figure 1) 

A diagnosis of lymphosarcoma was made and roentgen therapy instituted Ex- 
posing one fourth of the body surface at a time, a dose of SO-r t was twice gii en to 
each area in turn, and then 200-r was given to eadi of tliree abdominal preaortic 
node areas and to tlie splenic area All radiation was given betiveen September 15, 
1939 and September 29, 1939, no more than one area being treated each daj Daih 
counts showed some fluctuation, but on September 27 tlie white blood cell leiel ivas 
still 6,900, on September 29, howeier, it fell abruptly to 950, and continued to fall 
thereafter 

Intensive tlierapy iiitli large doses of pentnucleotide, intramuscular Incr extract, 
and yellow bone marrow concentrate was promptl}' started, and tliree 500 c c trans- 
fusions given, but witliout apparent benefit On October 3 there were 325 leukoc}'tes, 

* Received for publication Januarj' 20, 1941 

From the Department of Medianc, Wisconsin General Hospital and the Unnersitj of 
Wisconsm Medical School 

t Factors 

05 mm copper and 1 0 mm aluminum filters ^^erc used throughout 

For general bodj’ irradiation, FSD was 60 cm , at 160 k\ and 7 5 niilhamp« 

For abdominal nodes, FSD was 50 cm, at 175 k\ and 15 milhamps 
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wiUi 2 S pel cent neiiti ophiles, 22 5 pet cent eosinophiles, SO per cent small and 2 pet 
cent large lymphocytes, 12 pet cent young lymphocytic forms, 0 5 per cent monocytes, 
and 105 pet cent cells which appealed to be of the lymphoid group but weie so patho- 
logically altered oi primitive m form as not to be definitely classifiable Platelets 
weie estimated ftom the smeat as a high normal in numbei, and the red count (4,- 
735,000) and hemoglobin (14 7 gin ) weie well within noimal limits The total leuko- 
cyte count steadily decreased, reaching a final low on October 7 of 75, of which 94 
per cent were lymphocytes, 4 pei cent blasts, and 2 per cent primitive or unclassified 


Fig 



Photomicrograph of lymph node obtained by biopsy, showing lyniphosai comatous 

change (X 440) 


cells Unfortunately, no hemoglobin nor red cell determinations were pw 
October 4, but on this date, with the white count 450, in 

same value as that on admission On October 7 the red cells stdlappe On October 

the smears, but there was an apparent decrease in the number ot pjaieiew 
8, 23 days after beginning radation fterapy, the patient ted , 

A sternal biopsy on October 5 showed 02 per ' ' i^phocytes, 

phdes, 634 per cent small, 5 p^ cent intermrfiate, * Lwe cells, 

0 6 per cent lame young * 6 per ^t nndassifled cdb 1 »„„t,asts, one 

3 per cent pathological cells, and 104 per cent f ,4”°,een during a 
primitive red cell, and numerous polychromatophihc erythrocytes were 

count of 500 white cells 
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The patient was remarkably fiee of symptoms and almost euphoric at times during 
this period Anorexia, nausea and some pain at the site of pentnucleotide injections 
were the only complaints until the day preceding death, when a sense of substernal 
constriction, slight dyspnea, and a cough productive of a little sputum appeared Be- 
tween October 3 and October 8 she had a remittent fever varying between 99 8 and 
102 8“ F There were never any orophaiyngeal lesions, but at the sites of all intra- 
muscular injections painful, indurated, dusky red to black areas appeared, and very 
few petechiae were seen A faint scleral icterus was present the morning of October 



Fig 2 Photomicrograph of Ijmph node remoied at autopsy, showing decrease in 
lymphoid elements, with pjknosis and fragmentation of nuclei and phagocitosis of de- 
generating cells Some early fibrotic change is also visible ( X 440) 

8, and witliin a few hours a lapidlj' deepening geiierahred jaundice was seen An 
icterus index performed on blood obtained a few minutes post mortem tvas 45 

Nembutal (totaling 4% grains and last gi\en approximatelj four weeks before 
exitus), acetjd salicjhc acid (gr v on September 8), nicotinic acid (last dose Septem- 
ber 26), ephednne sulphate (gr % qid from September 27 to October 5), and one 
dose each of morphine sulphate (gr %) and scopolamine (gr ^,^oo) were llie medica- 
tions received during her hospitalization, in addition to the drugs gnen in an effort 
to combat the progressne granulocj topenia None of these drugs is to our knowledge 
considered a cause of agranulocjdosis 
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Neciopsy. Gross examination'' showed an obese, generally icteric female with 
purplish black swollen areas of necrosis on tlie arms, thighs, and buttocks The left 
lung was almost completely atelectatic, with 1700 cc of icteric fluid occupying the 
remainder of the left pleural cavity The right lung was crepitant throughout, and 
free of gross lesions except at the base where a 5 cm area of hemorrhage was present 
The mediastinal nodes formed a large, firm, irregular mass, dry and mottled pinkish 
giay on section The heart was small (270 gm ), flabby, and showed early brown 
atrophy There was slight coionary and aortic atherosclerosis The spleen weighed 



Fig 3 Vertebral marrow (X9S0) obtained at autopsy Loss of 
relative increase m numbers of lymphocytes and plasma cells, general degeneratio 
topoietic elements, and some fibrinous exudate may be seen 


650 gm , was dark purple in color, and quite firm in consistency There ' 
matted masses of lymph nodes in the retroperitoneal and pelvic areas, m the 
and about the stomach and pancreas The bone marrow was dark red j.-hitectuie 
Microscopic examination The l 3 rmph nodes showed loss of norma ^ 
and atrophy of lymphoid elements, with much fibrosis, many f figure 

hpoid material, and many endothelial cells, as well as small areas of containing 

2) The discolored areas of the right lung showed extensive hemorrhage 
many bacterial colonies , similai clumps of bacteria were present in the ar c 


* Performed by Dr Leonard Long 
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cutaneous neciosis There was chronic passne congestion of the lungs, liver, and 
spleen The spleen also showed loss of ardiitecture, atrophy of the lymphoid and 
increase in the endothelial elements, considerable fibrosis and endarteritis, areas of 
hemorrhage and hyaline necrosis in tlie pulp, and a number of eosinophiles Bone 
marrow from the ribs, sternum, veitebrae, and femur all showed a great many dis- 
integrating cells, many pyknotic and fragmented nudei, some hyaline necrosis, dis- 
integrating scanty megakaryocytes, a network of fibrinous material in many areas, 
areas of hemorrhage, and some beginning fibrosis, especially' about the blood lessels 
A considerable number of large reticuloendothdial cells were seen, as w’ere a few 
lymphocytes and an occasional plasma cell Erythropoietic and mydopoietic centers 
were few' and relatively inactive, many show'ing distinct necrosis (figure 3) The few' 
fairly normal appearing areas were mainly in the femoral marrow', where there also 
appeared to be a slight increase in tlie number of eosinophiles Postmortem blood 
culture showed Staphylococcus aureus Other findings were not lemarkable 

It IS probable that tlie relatively longer life span and greater resistant 
qualities of the red cells masked the destructive changes in their formative ele- 
ments until die time of deatli, and that these changes would have become ap- 
parent had die patient lived longer Similar factors may have conditioned 
the relative eosinophiha in the earlier counts Qmically there was nothing to 
suggest diat this was not a true agranulocj'tosis, although the laboratory finding 
of a suggestively low percentage of normoblasts in the sternal biopsy specimen 
might have been considered of possible significance Consequently, the post- 
mortem finding of marrow damage so extensive and severe as to amount almost 
to a complete aplasia of all die hematopoietic elements w'as unexpected, and sug- 
gested that an examination of the literature m regard to this point might proi e 
of interest 

In spite of a careful, thorough search, no clear cut, fully reported cases of 
pure agranulocytosis secondary to radiation could be found, although cases re- 
ported by' Lovett,® Fiessinger and associates,® and in the review' of Bock and 
Wiede ^ are quoted as such, eg, by Rosenthal ® Lovett, in a report on a case 
of agranulocy'tosis, says in passing, of another case “In a patient operated on 
for carcinoma of the prostate and treated afterw'ard w'lth roentgen-rays and 
radium, die w'hite count fell to 200 cells per cubic millimeter, ivith only' 4 per 
cent of polymorphonuclear leukocytes He developed angina of a ty'pe similar 
to diat of our patient before death” No further details are given, however, so 
it is not possible to be sure just w'hat process may have occurred Fiessinger’s 
case W'as a w'oman of 63 w'ho, w'hen first seen AMth a condition diagnosed as 
cholecy'stitis, had a leukocyte count of 13,200, of aa'IucIi 67 5 per cent were lym- 
phocy'tes and 28 per cent neutrophiles Nine months later, folIoAAing a ‘grip- 
pal cory'za,” a large spleen Avas discoA'ered Roentgen-ray' therapy to the spleen 
AAas commenced, aldiough the authors state that diey' made no pretense of diag- 
nosing the cause of the splenomegaly' Four treatments of “34 fibres par 5/10 
de millimetre d’aluminum” AAcre giA'en at A\eekly' interAals There was no 
application OA'er the long bones Six day s after the fourth treatment slight fcA cr 
and extreme fatigue A\'ere noted Blood count shoAAed red blood cells 4 1, A\hite 
blood cells 330. neutrophiles 0 3 per cent, eosinophiles 2 per cent, basopliiles 1 
per cent, large monocytes 14 per cent, medium-sized monocytes 75 per cent, 
ly'mphocytes 15 per cent, and neutrophilic myelocytes 2 per cent (total 109 3 per 

*No unit of dosage A\as giAcn bj the author 
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cent?) Intramuscular injections of milk were given, with a prompt rise to 
10,000 white blood cells with 79 per cent neutiophiles The authors state that 
“this IS without doubt a syndrome of agranulocytosis” , indeed, it may well have 
been But the pieexisting splenomegaly and relative neutropenia, without satis- 
factory explanation, leave something to be desired regarding the diagnosis and 
possible etiology The review of Bock and Wiede refers to two cases of their 
own, one an assistant physician and one a nurse in a radium station, who were 
found to have, respectively, white counts of 5,100 with 34 per cent granulo- 
cytes and 6000 with 46 pei cent gi anulocytes, and in a review of tlie literature 
regarding agranulocytosis, to tlie cases of Siegels ® as ated by Flaskamp ® 
Little further information regarding their own cases is given, though they were 
said to be slowly improving at the time of publication, but on the basis of their 
description it would be difficult to classify them as true agranulocjrtosis Siegels’ 
report is a study of the peripheral blood in 15 patients carefully followed for 10 
days to two years after radiation for various pelvic disorders, and in mne work- 
ers in his clinic In only one of his 280 post-radiation counts did the total white 
count fall below 3300, or the neutiophile count below 2000 , and in this case a 
count of 2200 white blood cells with 1936 neutrophiles was found 10 days after 
treatment for an inoperable caranoma. Simultaneous hemoglobin value was 43 
per cent and red count 3,020,000 He records two other absolute neutrophile 
counts between 2000 and 2800, and eight between 2800 and 3000 It seems 


rather doubtful that these cases can be considered as agranulocytosis 

Not only were no definite cases of agranulocytosis found, but reported ex- 
penmental observations on the hematological effects of radiant energy lend little 
support to tlie idea that there is any selective action on the granulocytic system 
Instead, sucli effects seem to be differentiated purely on a quantitative and 
chronological basis, and to be modified m tlieir reflection in the peripheral blood 
picture by the relative length of life of the adult form of each cell type Further, 
the changes seem to be purely destructive Nothing was encountered to sug- 
gest tliat a stem cell or myeloblastic hyperplasia without maturation, such as is 
described in many cases of agranulocytosis, is ever seen as a result of radiation 
The resemblance to the group of agranulocytoses described as having hypoplastic 
marrow, among which Schultz’ original case apparently belongs, is somewhat 
greater, at least as regards the granulocytic senes In such cases, 

Darling, Parker, and Jackson “ found only marked depletion in f 

granulocytic stem cells, with a total absence of more mature forms me 
replacement by lymphocytes and mynads of plasma cells, . 

nature of the acutely degenerative changes which are seen after exp 
roentgen-rays Custer did find degeneration and necrosis in his m 
cases, but even here they were limited almost entirely to granubey h 
From the many excellent studies on blood diseases due to 
gen-rays, eg, Brinnitzer“ and Flaskamp,® and on the blood and . 

Ss afir therapeutic radiation, eg, Minot and Spurhng,^^ “fnosTu 
ofgood,« and Casati, a composite idea of the resultant cell 

lated This would suggest that a given amount of radiation 
types, but in different degrees, lymphoid tissue being ’ and that 

^letic least, the granulocyte and megaka^ocyte senes ^“^ermeffiat , d 
the latent periods vary. There seems to be first a nse and then a 
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absolute lymphocyte count, overlapped by a similar change starting a little later 
and proceeding more slowly in the neutrophile group If the damage be 
severe enough the erythfocyte count may later fall , but often the longer life span 
of the arculating red cells and the lower sensitivity of the erythropoietic ele- 
ments are adequate to prevent any peripheral manifestation of the changes in the 
red senes Monocytes, eosinophiles, and basophiles seem to resemble the neu- 
trophiles in their reaction, but with a slightly lower degree of susceptibility, 
reports in legard to them are few and conflicting Findings with respect to 
platelets varj^ also, but the majonty opinion seems to be that they follow an in- 
termediate course between that of the red and white cells 

Of interest in this respect is another case recently adimtted on the pediatnc 
service m this hospital *A boy 10 years old had been diagnosed as having 
acute leukemia, and over a period of four weeks before admission had received 
radiation totaling 2635-r over the splenic, cervical, mediastinal and axillary 
areas Additional radiation of 700-r (100-r at each of seven treatments in a 
penod of eight days) over the splenic area was given here The patient died 
one month after the last roentgen-ray treatment Sternal, vertebral and nb 
marrow obtained at necropsy showed an extensive and active fibrotic process 
with almost complete absence of hematopoietic elements 

Summary 

1 A case of post-radiation panmyelophthisis which clinically simulated 
agranulocytosis has been presented 

2 A search of the literature failed to reveal any clear cut, fully reported cases 
of agranulocytosis due to radiation 

3 A re^uew of the published reports of the effects of radiation on hema- 
topoietic tissues suggests that the occasional appearance of what seems to be 
severe uncomplicated neutropenia due to roentgen-rays is actually a mamfesta- 
tion of a generalized marrow damage The peripheral reflection of this damage 
has been modified by the interplay of the varying life spans and by the rates of 
reaction of the various cell tj^ies, rather than by any isolated effect on the neu- 
trophilic senes, either of a destructive or of a maturation inhibiting type 
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SULFADIAZINE 

Less than eight years ago Domagk published his initial report on the 
striking effects of the brick-red dye prontosil m experimental hemolytic 
streptococcal infections m mice Shortly thereafter it was found that a 
relatively simple chemical compound, sulfanilamide, or para-amino-benzene- 
sulfonamide, was the active constituent of prontosil These dlSco^erles 
marked the dawn of a new era in the chemotherapy of bacterial infections 
As a result a stupendous amount of experimental work has been earned out 
and tlie medical literature has been flooded with articles on the effects of the 
various sulfonamides in tlie treatment of infectious diseases Many new 
compounds have been synthesized, tested out m the laboratory, and then 
admmisteied to patients We have seen in succession sulfanilamide, neo- 
prontosil, sulfapyridine, sulfathiazole, and finally sulfadiazine added to our 
therapeutic armamentarium With such a variety of drugs to choose from 
the cliief problem that confronts the phy^sician today is the selection of the 
most effective drug for the treatment of a given infection 

Sulfanilamide was found to be highly active against infections due to tlie 
beta hemolytic streptococcus, meningococcus, gonococcus and Welch bacillus, 
but relatively ineffective against pneumococcal infections Unfortunately 
this drug gave rise to a number of toxic manifestations in many patients 
One of the more serious toxic effects was acute hemolytic anemia which 
developed during the first week of therapy in about 3 per cent of all patients 
receiving sulfanilamide Fatal granulocytopenia was encountered occa- 
sionally in patients who had taken the drug for o\er tno weeks Hepatitis 
(occasionally acute yellow atrophy), peripheral neuritis, and psychosis were 
other infrequent but serious toxic effects In addition to these serious toxic 
effects which are relatn ely rare, minor complaints sucli as headache, dizziness, 
nausea, anorexia, or mental confusion were common to the majority of pa- 
tients treated with sulfanilamide Drug fever and dermatitis were by no 
means rare Cyanosis, due either to metliemoglobinemia or to a colored by- 
product of sulfanilamide, was more alarming to the family than to the ph) si- 
cian since it was rarely' of serious import Acidosis witli a fall in the carbon 
dioxide combining power of the blood was frequently' a disturbing feature 
until it was found tliat this complication could be prevented by administering 
sodium bicarbonate with each dose of sulfanilamide Because of these 
multiple toxic and unpleasant side-effects, sulfanilamide has largely gnen 
way today to the less toxic sulfadiazine as the drug of choice for the treat- 
ment of hemolytic streptococcal, meningococcal, and Welch bacillary in- 
fections Sulfanilamide still maintains a definite though hunted position 
among the siilfonaniide drugs In therapeutic doses sulfanilaniidc has not 
caused renal damage (gross hematuria or anuria) such as occurs in a small 
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but significant proportion of patients treated with sulfapyridme, sulfathiazole, 
or sulfadiazine Therefore sulfanilamide is still the drug of choice for the 
treatment of patients with hemolytic streptococcal infections complicated by 
hemorrhagic nephritis or other serious renal disorders Furthermore, 
powdered sulfanilamide, because of its greater solubility and diifusibility, 
has been found superior to its three more modern derivatives for local im- 
plantation 111 the treatment of tiaumatic wounds or infections in the peri- 
toneal cavity 

Sulfapyridme was first employed extensively m the treatment of pneumo- 
coccal pneumonia in the winter of 1938—1939 The results were dramatic 
and the case fatality rate m lobar pneumonia was reduced by nearly two- 
thirds Here at last was a drug that proved to be highly effective against 
the pneumococcus Unfortunately, however, several difficulties arose in 
connection with the administration of sulfapyridine Because of its low 
solubility, absorption from the gastrointestinal tract was often slow and many 
hours were required to obtain an effective blood level of the drug This 
obstacle was surmounted by the administration of an initial intravenous 
injection of 4 0 grams of the relatively soluble sodium salt of sulfapyridme, 
followed by the oral administration of 1 0 gram of sulfapyridme every foui 
hours as a maintenance dose The worst feature of sulfapyridme therapy 
was the extremely high incidence of nausea and vomiting (of central origin; 
following the administration of the drug either orally or intravenously A 
times dehydration from severe vomiting necessitated the intravenous admm- 
Satoof saline and glucose Patients were frequently heard to say that 
they would prefer to take their chances with the disease rather than t e cure 

It became obvious that, although sulfapyridine pneu- 

pneumococcal agent, it was a long way from an ideal solution of P 

^ser^d" TOttortom sjdfathiazole to 

Furthermore, sulfathtazole * „se to a higher 

the four sulfonam.de compounds ” ‘"^'/‘^er^atitis, hepatitis, 

mcidence of serious toxic effects such ^ drug fever « ^ 

granulocytopenia, hemolytic anemia, and “”P';“ tissues of 

A E The role of hypersensiBvity m periiirlcnos noJi^ “ 

cases SwtoJg teSm sickness and snlfonamide Uiempr, Bui. Johns Hop 

1942, Ixxi, 123-140 
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crystals m the kidneys or oliguria due to direct toxic damage to the lenal 
tubules have been noted in a large enough proportion of patients treated with 
sulfapyridine or sulfathiazole to necessitate careful observation of the urine 
and fluid balance in all patients receiving these drugs 

Finally in 1940 sulfadiazine was introduced in the hope that it would sur- 
pass sulfatliiazole as an antipneumococcal agent Two years later we find 
tliat sulfadiazine has stood the test of time as the drug of choice for the treat- 
ment of pneumococcal lobar pneumonia Sulfadiazine is fairly well ab- 
sorbed from the intestinal tract It is less rapidly conjugated and more 
slowly excreted than sulfathiazole, and is just as effective Most important 
of all, sulfadiazine is far less toxic than sulfapyridine or sulfathiazole In 
a recent review of a large number of cases treated with one or another of 
the four drugs. Long ® found the incidence of serious toxic effects such as 
drug fever, dermatitis, acute hemolytic anemia, granulocytopenia, renal com- 
plications, hepatitis, peripheral neuritis, and psycliosis to be as follows sulfa- 
tliiazole 18 6 per cent, sulfapyridine 15 9 per cent, sulfanilamide 119 per cent, 
and sulfadiazine 6 5 per cent Thus sulfadiazine is only about one third as 
toxic as sulfatliiazole Acute hemolytic anemia from sulfadiazine must be 
extremely rare 

Elsewhere in this issue Finland and his associates ® advocate sulfadiazine 
as the drug of choice for the treatment of hemolytic streptococcal, pneumo- 
coccal, meningococcal, and Fnedlander bacillary infections They recom- 
mend sulfadiazine in all acute pulmonary infections and acute memngitides , 
also in gonococcal or staphylococcal infections where prolonged therapy is 
desirable This report is in general accord with the attitude of other 
authorities m the field, notably Long, Dowling, Flippin, Trevett, and Wood 
The reasons for tins viewpoint are twofold (1) equal or superior efficacj^ 
of sulfadiazine in the treatment of the infections mentioned, and (2) low 
toxicity Sulfadiazine is not the ultimate answer to tlie problem of 
chemotlierapy for bacterial infections, but it is by far the best of the sul- 
fonamide compounds available at tlie present time Its shortcomings are 
apparent (1) low solubility with relatively slow absorption, a difficulty 
whicli may be circumvented, as in the case of sulfapyridine or sulfathiazole, 
by an initial intravenous injection of the sodium salt of sulfadiazine, (2) 
toxicity, in particular drug fever, dermatitis, and renal damage, and (3) 
cost (tlie price of sulfadiazine is still considerably higher than that of any 
of tlie otlier tliree compounds) These disadvantages are more than out- 
weighed by the special merits of the drug Patients receiving sulfadiazine 
rarely complain of unpleasant symptoms sucli as headache, dizziness, malaise, 
nausea or vomiting The valency of the drug is mudi wider than that of 
any one of its predecessors True, sulfatliiazole and sulfapyridine are still 

= Loxg, P H Personal communication to the author 

s F inland, M, Peterson, O L, and Goodwin, R A Sulfadiazine further clinical 
studies of its eflScacj and toxic effects in 460 patients, Ann Ivt Med , 1942, '>c\ni, 920-934 
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1 egardcd as being superior to sulfadiazine f oi ti eatmcnt of acute gonococcal 
infections and certain infections of the urinary tract Yet sulfadiazine al- 
leady gives piomise of supplanting the otlier sulfonamides as the drug of 
choice in many of these genito-uiinary infections Further investigation is 
necessary before final conclusions can be drawn 

All in all, sulfadiazine stands out as the most effective and least toxic 
of the sulfonamides available to the physician today At the moment it is 
the king of the sulfonamides 

W H B 
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Text Booh of Clinical Paraiitology By David L Beldixg, M D 888 pages; 

25 X 16 cm 1942 D Appleton-Century Co , New York Price, S8 SO 

This book contains an excellent comprehensive surve\ of the entire field of 
human parasitology, including the arthropod vectors of disease as v ell as the parasitic 
protozoa and helminths It is more comprehensive than the title “Text Book” 
might suggest Although attention is given pnmariU to the commoner parasites of 
greatest practical importance, a large number of rare or occasional parasites receive 
brief but adequate consideration 

The author has followed a uniform procedure in discussing each parasite history, 
geographical distribution, biological characteristics, life cycle, pathogenesis, sj^mpto- 
matology, immunity, diagnosis, prognosis, treatment, and prevention This is an 
advantage from the standpoint of clarity and ease in finding desired information, 
although it results m considerable repetition He has stressed the clinical features 
more than the average text book, but the consideration of the zoological phases of 
tlie subject is the more authoritative 

The most distincti\ e feature of tlie book is the large number of tables (44) and 
diagrams which are very useful both from the standpoint of teaching and of finding 
essential information quickly The book is profusely illustrated There are manj 
simple line drawings so arranged as to facilitate the identification or differentiation 
of related species The geographical distribution of the important parasites and the 
life cycles are graphically demonstrated 

The book closes with a useful section on technical methods and on parasiticidal 
and anthelmintic drugs 

The work is well up to date, and is documented w ith numerous references It is 
a valuable contribution and is recommended to those interested m the subject 

P W C 

Modern Drug Encyclopedia and Therapeutic Guide Second Edition B\ Jacob 

Gutman, j\I D , Phar D , F A C P 1644 pages, 24 X 16 cm 1941 New 

Modern Drugs, New York Price, $10 00 

The second edition of this very useful reference book is cordiallv welcomed b\ 
the many admirers who were familiar with the first edition published in 1934 The 
author remarks that since 1934 manj remarkable advances as well as nianj vital 
changes have been made in drug therapy w'hich are of paramount importance to the 
medical profession 

Accurate and concise information is presented concerning all the popular noii- 
pharmacopeial preparations including biologicals, allergens, potent drugs and en- 
docrine products w'lth the name of the manufacturer, brief description, action and 
uses, how supplied, dosage and administration 

The material is satisfactorily arranged, the reference is readily made, and those 
who arc accustomed to having the v^olume on their desks or on a nearby shelf would 
miss it sadlj if removed 

A quarterly supplement helps one keep up to date 

1 P S 


BOOKS RECEIVED 

Books received during October are acknowledged in the following section As 
far as practicable, those of special interest will be selected for review later, but it is 
not possible to discuss all of them 
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Suljamlaimdc and Related Compounds tn General Piaclice. Second Edition By 
Wesley W Spink, M.D , F A C P 374 pages, 21 X 14 5 cm 1942 Year 
Book Publishers, Inc , Chicago Price, $3 00 
Diseases of the Livei , Gallbladder and Bile Ducts By S S Lichtman, M D , F A C P 
906 pages, 24 X 15 5 cm 1942 Lea and Febiger, Philadelphia Price, $1L00 
Changes in the Knee Joint at Various Ages By Granville A Bennett, M C , 
Hans Waine, M D , and Walter Bauer, M C 97 pages of te\t plus 31 plates, 
26 X 17 5 cm 1942 *rhe Commonwealth Fund, New York Price, $2 50 
Hemolytic Syndromes By William Dameshek, M D , Tibor J Greenwalt, M D , 
Russell J Tat, M D , and Camille Dreyfus, M D 41 pages, 31 X 24 cm 
1942 Privately printed (A reprint of an exhibit sponsored by the New 
England Medical Center, Boston Presented at the 1942 Convention of the 
American Medical Association, Atlantic City, June 1942 ) Price, $1 50 
Thoughts of a Psyclnati ist on the War and After By William Alanson White, M D 
28 pages, 26 X 18 cm 1942 The William Alanson White Psychiatric Founda- 
tion, Inc , Washington, D C (Republished essay — originally copyrighted by 
Paul E Hoeber in 1919 ) Price, $1 50 

Osier's Principles and Piactice of Medicine Fourteenth Edition By Henry A 
Christian, M D , F A C P 1500 pages, 25 X 17 cm 1942 D Appleton- 
Century Co , New York Price, $9 50 

Blood Substitutes and Blood Tiansfiiston Edited by Stuart Mudd, M A , M D , 
and William Thalhimer, M D Seventy Collaborating Investigators 407 
pages, 24 5 X 16 cm 1942 Charles C Thomas, Springfield, Illinois Price, 
$5 00 



COLLEGE NEWS NOTES 


Additional A C P Members in the Armed Forces 

PreMously reported in these columns were the names of 973 members of the 
American College of Physicians serving in the armed forces of their country Here- 
with are reported the names of 92 additional members, bringing the grand total 
to 1,065 

Elsew'here m these columns appears an age analysis of members of our College 
Considering the fact that the average age of all members of the College, Masters, 
Fellows and Associates, is 48 9 years, the number, 1,065, on active duty from a total 
membership of approximately 4,800, is indeed impressive 


David I Abramson 
Wardner D Ayer 

Orpheus J Bizzozero 
Oscar Blitz 
Allen G Braile}' 

Russell S Bray 
Osborne A Brines 
Norton S Browm 
Philip W Browm 
L Clair Burket 

Horace B Cates 
Olin B Chamberlain 
Richard E Clung 
Morgan Cutts 
Casimir J Czarnecki 

John S Davis, Jr 
William F Dobjms 
Charles H Drenckhahn 
Earlj' D DuBois 
Garfield G Duncan 

Edwin G Faber 
Henrj' Felson 
Arthur N Ferguson 
John W Ferree 
Maurice P FoIe> 

John V Fopeano 
Mej'er Fnedenson 
Louis Fnedfeld 

John F Giering 
Wilton R Glcnncj 
Douglas M Gordon 
George A Gray 
Harold J Gunderson 
Ranisdcll Gurne\ 


Everett E Hammonds 
Ben R Heninger 
Meredith B Hesdorffer 
Edw'ard D Hoedemaker 
Arthur A Holbrook 
A Gerson Hollander 
Roy H Holmes 
Benjamin Horn 
Lyman H Hoyt 

Alfred P Ingegno 

Robert R Janjigian 
William N Jenkins 
Thomas A Johnson 

Samuel R Kaufman 
Henry B Kirkland 
Elmer A Klecfield 

Charles A Landshof 
Aleksei A Leonidoff 
John B LeNan 

Willard Machlc 
A Scldon Mann 
John K Martin 
William S McCann 
Charles \ McKcndree 
J Stuart McQuiston 
Jonathan C Meakins 
Olu er J Menard 
George \^ Millctt 
John H Mills 
John B ^Io^e^ 

Frank R Mount 

Algot R Vclbon 
■\rthur D Nicliol 


/ 
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Geoige C Owen 

Ivan Thompson 

Fcli\ R Park 

Julius R Pearson 

David Ulmar 

L Lewns Pennock 

A Robert Peskin 

William von Stem 

Herbert W Rathe 

Harold F Robertson 

William W Rucks, Jr 

Joseph Weinstein 
Joseph F Whiner}' 
Thomas J White 
Henry M Winans 

Leo V Schneider 

Maurice A Schnitker 

Fred F Senerchia, Jr 

Edward V Sexton 

Andrew C Woofter 
Arthur T Wyatt 

Lloyd B Young 

Kenneth K Sherw'ood 

J Shirley Sweeney 

John I Zarit 

Average of A C P 

Members 48 9 Years 


A recent analysis of the ages of the members of the American College of Physi- 
cians, as of October 15, 1942, reveals that the average age of the 4 Masters is 74 3 
years, the average age of the 3,705 Fellows is 51 3 years, and the average age of the 
1,110 Associates is 40 9 years The average age for the entire membership of 
Masters, Fellows, and Associates is 48 9 years 

The following table gives the distnbution in various age groups In the highest 
age group there is 1 Fellow 94 years of age, 1 Fellow and 1 Associate 89 years of age, 
1 Fellow 88 years of age, 1 Fellow 85 years of age, and 1 Master, 15 Fellows, and 2 
Associates between 80 and 84 

Associates in the higher age groups constitute a group who became Associates 
in 1926 by .virtue of being members of the American Congress on Internal Medicine, 
and Avho, by the terms of the merger of the Congress with the College, were not re- 
quired to present credentials for advancement to Fellowship 


Age Group 

90-94 

85-90 

80-84 

75-79 

70-74 

65-69 

60-64 

55-59 

50-54 

1 

45-49 

40-44 

35-39 

30-34 

26-29 

1 Total 

Associates 


1 


11 

12 

24 

22 

29 

49 

113 

199 

373 

258 

17 


Fellows 

1 

3 

15 

47 

119 

261 

380 

462 

680 

662 

624 

384 

0/ 


mg 

Masters 



1 


2 

1 











1 

4 

18 

58 

133 

286 

402 

! 

491 

729 

775 

823 

757 

325 

17 

4,819 


New Life Member 

Dr James Murray Flynn, F A C P , Rochester, N Y , became a Life Membe 
of the American College of Physicians on October 10, 1942 


Gifts to the College Library 

We gratefully acknowledge receipt of the following gifts to the College Library 
of Publications by Members 
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Books 

Dr Francis R Dieuaide, F A C P , Boston, Mass — “Ci\ilian Health in Wartime", 
Dr Edward J Stieglitz, FACP, Washington, D C — “Abnormal Arterial 
Tension”, 

Dr Carl J Wiggers, FACP, Cleveland, Ohio — “Selected Reprints from the De- 
partment of Phjsiology of Western Reserve Universitj School of IMedicine," 
tv o bound v olumes 

Reprints 

Dr George E Baker, FACP, Casper, Wyo — 1 reprint, 

J Edward Berk (Associate), Captain, (MC), U S Armj — 3 reprints. 

Dr J Bailey Carter, FACP, Chicago, 111 — 10 reprints. 

Dr William Herbert Ordway, FACP, Mt McGregor, N Y — 1 reprint, 

George C Owen (Associate), Major, (MC), U S Armv — 1 reprint. 

Dr Louis L Perkel, FACP, Jersey City, N J — 1 reprint. 

Dr William Kendrick Purks, FACP, Vicksburg, Miss — 2 reprints 
Herbert W Rathe, FACP, Captain, (MC), U S Armj — 1 reprint, 

Dr Edward J Stieglitz, FACP, Washington, D C — 17 reprints. 

Dr Paul F Whitaker, FACP, Kinston, N C — S reprints, 

Dr Burton L Zohman, FACP, Brooklyn, N Y — 1 reprint 

The Department of Pharmacology of the George Washington University School 
of Medicine, Washington, D C , contributed a bound volume entitled, “Studies from 
the School of Medicine, The George Washington University, 1941-1942,” as a gift 
to the College Library' 


Luncheon Meeting Held by Virginia Members, A C P 

Dr J Edwin Wood, Jr , F A C P , Acting Governor of the College for Virginia, 
reports a luncheon meeting of the Virginia members in Roanoke in early October 
Following the luncheon a business session was held Dr R Finley Gayle, FACP, 
Richmond, presided as Regional President Dr Ernest G Scott, FACP, Lynch- 
burg, was made Regional President for the coming year Dr Alexander F Robert- 
son, Jr , F A C P , Staunton, was reelected Secretary-Treasurer The meeting was 
highly successful with a very good attendance It was determined not to hold a 
regular autumn State meeting of the College members as in previous v'ears, due to 
transportation difficulties and the inability of many physicians to attend 


Michigan State Medical Society Will Hold 1943 Annual Meeting 

The Executive Committee of the Council of the Michigan State Medical Soaety 
has determined to continue its annual meetings and wall hold its 78th such meeting 
at the Statler Hotel, Detroit, during the w'eek of September 20, 1943 Monday and 
Tuesday of the w'eek wall be giv'en to the meeting of the House of Delegates, of which 
Dr P L Ledwadge, FACP, Detroit, is the Speaker Wednesdav , Thiirsdav', and 
Friday will be given to a streamlined program of general assemblies 

At the recent meeting of the Society, Dr H H Cummings, Ann Arbor, was 
installed as President and Dr C R Keyport, Grayling, was named President-Elect 


Dr Frederick T Zimmerman (Associate) is now associated witli Columbn 
University College of Physicians and Surgeons, New York, N Y , his spccialtv' being 
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experimental neurologj' Dr Zimmerman is Research Assistant in the Department 
of Neurolog} and Instructor in Neurology and Psychiatry in the University Extension 
Division He is also Junior Assistant Neurologist at the New York Neurological 
Institute 


On September 29, 1942, Di Herbert T Kelly, F A C P , Philadelphia, Pa , spoke 
on "Dietary Deficiencies Exaggeiated by Therapeutic Diets” at the meeting of the 
Lackaiianna County Medical Society in Scranton and on October 3 he spoke on 
"Nutrition in Industry” at a meeting of the Pennsylvania Railioad Surgeons in 
Pittsburgh On October 22 Dr Kelly conducted a symposium on " Medical Aspects 
of Parodontosis” and an exhibit on dietary deficiencv, diseases at a meeting of the 
Fifth District Dental Societv in Harrisburg 


Among those who will speak at the Friday Afternoon Lecture Series for 1942- 
1943, sponsored by the New York Academy of Medicine, are 
January 29, 1943 — Dr S Bernard Wortis, F A C P , New York, N Y — “Modern 
Treatment of the Psychoses”, 

February 19, 1943 — Dr Robert L Levy, FACP, New York, N Y — "Clinical 
Types of Coronary Insufficiency and Their Recognition”, 

February 26, 1943 — Dr Maurice Bruger (Associate), New York, N Y — "Recent 
Advances in the Clinical Interpretation of Laboratory Data”, 

March 19, 1943 — Harold J Harris (Associate), Lieutenant Commander, (MC), U 
S Navy — "Brucellosis Diagnosis, Differential Diagnosis and Treatment ” 


Dr Robert K Dixon, FACP, Denver, Colo , has been appointed a membei of 
the Colorado State Board of Medical Examiners 


Dr R Garfield Snyder, FACP, New York, N Y , discussed " Recent Ad- 
vances in the Treatment of Arthritis” at a recent meeting of the Bridgeport (Conn ) 
Medical Society 


Dr Paul A O'Leary, FACP, Rochester, spoke on "Technic for Intravenous 
and Intramuscular Administration of Antisyphilitic Remedies” at the annual session 
of the Southern Minnesota Medical Association, September 28, 1942 


Dr Alexander H Stewart, FACP, Harrisburg, has been appointed Secretary 
of the Pennsylvania Board of Health Dr Stewart served as Deputy Secretary from 
1939 to 1941 and since 1941 had been serving as Acting Secretary 


The Association of American Medical Colleges held its fifty-third annual meeting 
in Louisville, Ky , October 26-28, 1942 Among those who, spoke were 
Dr Hugh R Leavell, FACP, Louls^ ille, Ky — " Coordinating Program of Health, 
Hospital and Medical School in a Municipal University”, 

E Cowles Andrus, FACP, Baltimore, Md — " Medical Research in Wartime , 
S Spafford Ackerly, FACP, Louisville, K} —"The Teaching of Psychiatrv 
to Undergraduate Medical Students , 

Dr Russell M Wilder, FACP, Rochester, Minn —"Teaching of Nutrition 


Dr 

Dr 



COLLEGE NEWS NOTES 


1039 


During August Dr George E Burch, F A C P , Instructor in Medicine at 
Tulane University School of Medicine, New Orleans, conducted a graduate course in 
internal medicine and cardiovascular diseases at the Hospital Santo Tomas, Panama 
Citj, R P 


John L Kantor, FACP, Colonel, (MC), U S Armj, discussed “Digesti\e 
Symptoms in the Tuberculous and Their Management” at a joint meeting of the 
Unnersity of Colorado School of Medicine and the National JeiMsh Hospital m 
Denver, Colo , November 2, 1942 


Dr George E Wakerlin, FACP, Professor and Head of the Department of 
Phj siologv of the University of Illinois College of Medicine, Chicago, 111 , is directing 
research in experimental renal hypertension at tlie University The John and Mary 
R Markle Foundation has authorized a grant-in-aid of S7,000 over a tw o-\ ear period 
for the support of this research 


The Association of Life Insurance Medical Directors of America held its fift^ - 
third annual meeting in Philadelphia, Pa , October 21-22, 1942 Among the 
speakers were 

Eugen G Reinartz, FACP, Colonel, (MC), U S Army^ — “Effect of Flight on 
Man”, 

Dr Frank N Wilson, FACP, Ann Arbor, Mich — “The Precordial Electrocar- 
diogram”, 

Dr Edvard A Strecker, FACP, Philadelphia, Pa — “Militarv Neuropsy chiatnc 
Disabilities and Their Treatment ’’ 


The Los Angeles Heart Association held its tvelfth annual symposium on 
cardiovascular disease in Los Angeles, Calif, Noi ember 12-13, 1942 Among the 
speakers i\ ere 

Dr John M Askey , F A C P , Los Angeles, Calif — “The General Practitioner and 
His Choice of a Digitalis Preparation ’’ , 

Dr Morris H Nathanson, FACP, Los Angeles, Calif — “ Practical Use of Adrenalin 
and Related Compounds in Cardiovascular Disease”, 

Dr Harold J Hoxie (Associate), Lds Angeles, Calif — “ Rupture and Other Compli- 
cations of My'ocardial Infarction ” 


Dr Oscar O Miller, FACP, LouisMlle, Ky' , vas named one of the vice presi- 
dents of the Kentucky State Medical Association at its annual meeting in Louisville, 
October 1, 1942 


The Wa\ne County (Mich) Medical Society', the Detroit Distnct Dental 
Society, the Detroit Physiological Society, the Detroit Pediatric Socict\, and the 
Engineering Society of Detroit have arranged a scries of lectures on nutrition in 
medicine, dentistry, and indiistm The first lecture in this senes vas presented on 
October 12, by' Dr Tom D Spies, FACP, Birmingham, Ala , w ho spoke on “ Rcrtiu 
‘\d\ances in Vitamin Research " On No\ ember 19, 1942, Dr Anton J CarNoii, 
r \ C P , Chicago, 111 , spoke on “What’s W rong with America's Diet* ’ 
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Dr S Bernard Wortis, F A C P , Associate Professor of Neurology at the New 
York University College of Medicine, has been appointed the first Lucius N Littauer 
Professor of Psychiatry and Visiting Neuropsychiatrist in charge of the psj'chiatric 
division of Bellevue Hospital The appointment of Dr Wortis became effective 
October 1, 1942 This professorship has been named in honor of the philanthropist 
vho last year’established a fund of nearly $250,000 for “research in psychiatry, 
neurology and related fields, in order to increase and diffuse knoi\ ledge of the bio- 
logical and other factors which influence thought and conduct, and thereby to prevent 
and correct abnormal human behavior through clinical and experimental approaches ” 


The Oklahoma City Clinical Society held its twelfth annual fall conference 
October 26-29, 1942 Dr James E Paullin, F A C P , President of the College and 
President-Elect of the American Medical Association, was the guest of honor 
Among the guest speakers at the conference were Dr Sara M Jordan, F A C P , 
Boston, Mass , Dr Byrl R Kirklin, F A C P , Rochester, Minn , Dr Tom D Spies, 
F A C P , Birmingham, Ala , and Dr Willard O Thompson, F A C P , Chicago, 111 


Dr Albert E Russell, F A C P , U S Public Health Service, New York, N Y., 
spoke on “Problems of Civilian Medical Service in War Times” at a meeting of the 
Cambria County Medical Society at Johnstown, Pa , October 8, 1942 


Dr Walter M Boothby, F A C P , Rochester, Minn , spoke on “Recent Re- 
search in the Mayo Aero Medical Unit” and Eugen G Reinartz, F A C P , Colonel, 
(MC), U S Army, spoke on “Neuropsychiatric Aspects of Aviation Medicine” at 
the annual meeting of the Aero Medical Association of the United States in In- 
dianapolis, Ind , September 3-5, 1942 


The Association of Military Surgeons held its annual meeting at San Antonio, 
Tex , November 5-7, 1942 Among the speakers were the following 
James C Magee, F A C P , Major General, (MC), U S Army, The Surgeon General 
— “An Appraisal of the Medical Department at War”, . 

Dr Charles M Griffith, FACP, Washington, D C— “Medical and Hospital 
Service Experience with Disabled Veterans of World War II , 

Charles R Reynolds, FACP, Major General, (MC), U S Army. Retired Harris- 
burg, Pa — “ Medical and Epidemiological Follow-Up of Selective Ser\ 

Rejected for Military Service”, Service 

Leonard G Rowntree, FACP, Colonel, (MC). U S Army- Selective Service 

Svstem — Wartime Problems of Selective Service ” , ,, , , . 

Dr nS D Bme, FACP, Marlm, Te. -"The Work oCthe State IM, cal Aesoaa- 
tion of Texas on Procurement and Assignment Service for Doctors, 
and Veterinarians ” 

The Southern Medical Association held its annual meeting in Richmond, Va , 

Sen“M"TL!nV,’jr, F a”c P , LmutSan?Sonel, (MC), U S Army-" Peptic 

Dr ^oS wS^'fAC P. Charleston, SC -"Acute Hemolytic Anemia in 
Fertilizer Workers A New Industrial Hazard , 
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Dr William Henry Sebrell, Jr , F A C P , U S Public Health Ser\ ice, Bethesda, ]\Id 
— “Foods and Their Importance to the War Effort”, 

Dr Francis M Rackemann, FACP, Boston, Mass — “The Natural History of 
Asthma”, 

Dr Robert L hlchlillan (Associate), Winston-Salem, N C — “Ventricular Tachj- 
cardia as a Therapeutic Problem m Coronary Thrombosis”, 

Leon H Warren (Associate), Major, (MC), U S Armj' — “Patch Tests Their Prac- 
tical Applications and Limitations " 

On November 11, 1942, Dr James E Paullin, FACP, Atlanta, Ga , President 
of the American College of Physicians, was the guest speaker at a wartime luncheon 
sponsored bj' the Southern Medical Association for the officers of the Association, 
presidents, presidents-elect, secretaries and editors of state medical associations in 
the South Dr Paullin spoke on “The Value of Medical Organizations in the War 
Effort ” 


Dr Parlej' Nelson (Associate), Rexburg, has been named President-Elect of the 
Idaho State Medical Association 


Dr Italo F Volini, FACP, Chicago, 111 , spoke on “The Oral, Intra\enous 
and Intra-Abdominal Uses of Sulfonamides” at a postgraduate conference, October 
22, 1942, sponsored by the Illinois State Medical Society in cooperation with the 
Peoria County Medical Society in Peoria, 111 


On December 10, 1942, Edgar Erskine Hume, FACP, Colonel, (MC), U S 
Army, spoke on “War and Medicine” at a lecture for the public sponsored by the 
New York Academy of Medicine 


Dr Tom Lowrj , F A C P , Professor of Clinical Medicine, has been appointed 
Dean of the University of Oklahoma School of Medicine, Oklahoma City Dr 
Lowry succeeds Dr Robert U Patterson, F A C P , who has been Dean since 1935 
and IS retiring because of age Dr Lowery will ser\e from November 15, 1942, to 
July 1, 1943 


Among the speakers at the annual meeting of the Central Society for Clinical 
Research, held in Chicago, November 6-7, 1942, were 

Dr Raphael Isaacs, FACP, Chicago, 111 — “ Effect of Pectin on the Coagulation 
of Blood in Thromboc\ topenic Conditions”, 

Dr Edgar A Hines, Jr , F A C P , Rochester, Minn — “Experiences with Treatment 
of Migraine with Potassium Thiocj'anate” , 

Dr Clifford J Barborka, FACP, and Dr Andrew C Ivj , F A C P , Chicago, 111 
— “Influence of a Diet Deficient in the Vitamin B Complex on the Work Output 
of Trained Subjects Experimental Procedure”, 

Dr Frederick Steigmann (Associate), Chicago, 111 — “ Causes of the Drop of the 
Plasma Vitamin A Le\el in Li\er Diseases " 


Dr Francis G Blake, FACP, New Haxen, Conn spoke on “Epidemic Dis- 
ease in the United States Arm^ " at a joint scientific meeting of the riiiladclphia 
Countj hlcdical Societv and the College of Phxsicians of Philadelphia, No\ ember 
11, 1942 
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The following Fellows of the American College of Physicians are Diplomates of 
the American Board of Psychiatry and Neurology though they are not so listed in 
our 1941 Directory 

Dr Larue Depew Carter, Indianapolis, Ind 

Dr Andrew’^ C Gillis, Baltimore, Md 

Dr Mark Alexander Griffin, Asheville, N C 

Dr William Ray Giiffin, Asheville, N C 

Dr Samuel Bernard Hadden, Philadelphia, Pa 

Arthur Orr Hecker, Major, (MC), U S Army 

Dr Cullen Ward Irish, Los Angeles, Calif 

Dr Henrj^ Ashley Luce, Detroit, Mich 

Dr Andrew Ignatius Rosenberger, Mihvaukee, Wis 

James New'ton Williams, Lieutenant Commander, (MC), U S Navy 


Mellon Institute, Pittsburgh, Pa , is distributing gratis to all interested specialists 
wdio request them copies of a publication entitled, “Structure and Antipneumococcic 
Activity in the Cinchona Series ” 


Dr James D Bruce Now Vice-President Emeritus 
OF THE University of Michigan 

Dr James D Bruce, F A C P , former President of the American College of 
Physicians, retired October 17, 1942, as Vice-President in Charge of University 
Relations of the University of Michigan, wnth the title of “Vice-President Emeritus ” 
Dr Bruce has been director of postgraduate medicine at the University since 1928, 
and vice-president since 1931 He graduated from the Detroit College of Medicine 
in 1896 and first joined the faculty of the University of Michigan as assistant in 
internal medicine in 1904 In the succeeding years he served as director of internal 
mediane at the medical school, chief of medical service at the Hospital, chairman m 
the division of health service and chairman of the division of health service and 
chairman of the division of extramuial service His organization and direction of 
post-graduate medical education throughout the State of Michigan is a monument 
to his leadership and administrative capacity 


SPECIALTIES AND SUB-SPECIALTIES AMONG xMEMBERS OF THE 
AMERICAN COLLEGE OF PHYSICIANS 

An analysis of the 1941 Directory of the American College of Physicians, and 
of the 1942 Supplement thereto, presents the following figures These specia^ ics 
and sub-specialties have been designated by the members themselves “ 
reasonable to state that a great many do general internal medicine, ‘ 

nrimarilv interested in certain specific sub-special ties In the classilicatio , * 

Slight reasonably be added to Drseaaes of the Chest, for undoub.^^ 
latS specialty does not indicate tuberculosis alone, but to 

of the chest, wdiereas certain members ha\e used the designation carai gj 

differentiate from diseases of the lungs i,nvr. drifted aw a\ from 

Over the years it is apparent that a ^ery few members ,marN and 

Internal Medicine to engage in surgical specialties, the number being 12 pri 

21 secondary 
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\ 

1 

\ 

Internal Medicine 
Allergy 
Arthritis 

Aviation and Military Medicine 

Cardiology 

Disease of the Chest 

Endocrinology 

Gastro-e^terology 

Hematology and Blood Diseases 

Immunology and Preventive Medicine 

Medical Education and Administration 

Metabolic Diseases 

Physical Therapy 

Research 

Tropical Medicine 


Total, sL'b-specialties 

Total, Internal Medicine 
General Medicine 
Neurology, Psychiatry 
Pathology, Clinical Pathology 
Pediatrics 

Radiology, Roentgenology 
Public Health, Student Health 
Dermatology, Syphilology 
Industrial Medicine 
Bacteriology 
Surgical Specialties 
Miscellaneous 
Anatomy 

Biological Chemistry 
Cancer 

Chemotherapy 

Histology 

Legal-cultural Medicine 
Leprosy 

Life Insurance Medicine 

Medical History 

Nephritis 

Nutrition 

Pharmacology 

Physiology 

Retired 

Toxicology 

Vital Statistics 

Total, Miscellaneous 
No Secondary Specialty Given 


Primary' 

Secondary' 


3360 


88 

10 


156 


5 


72 


11 


30 


57 


714 


117 


347 


5 


69 


43 


317 


2 


33 


4 


22 


21 


36 


11 


180 


— 


28 


2 


47 


9 

297 

26 

2077 


3657 


2165 


258 


18 


217 


197 


187 


132 


146 


39 


102 


29 


62 


30 


48 


51 


16 


14 


12 


21 


12 


12 

2 

1 

1 

4 


2 


3 


1 

1 

1 


1 

i 

1 

1 


— 

1 

1 


2 


3 

1 




1 

5 


6 

) 

♦ 

3 


9 

! 

1 


80 

1 

1 

— 


— 

( 

1 

3 

1 


— 

1 

103 

— 

29 


1 


2083 


4820 


4820 
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SPECIAL NOTICES 

A Course in Electrocardiographic Interpretation / 

A course m Electrocardiographic Interpretation for graduate phystcians j/diW be 
given at Michael Reese Hospital by Dr Louis N Katz, Director of Cardioj/Tascular 
Research The class will meet each week starting Wednesday, February/17, 1943 
for 1 2 weeks from 7 00 to 9 00 I 

Further information and a copy of the program may be obtained on /application 
to the Cardiovascular Department, Michael Reese Hospital / 


PRIZE ANNOUNCEMENT I 

A prize of $100 is offered by the Menninger Foundation for Psychiatf ric Education 
and Research for the best suggestion for a window display in a New Yfork bank pre- 
senting the uses and purposes of psychiatry The window is thirteen! feet long, six 
feet high, and its deepest point about eight feet, it curves so that it mfs narrower at 

the ends It will be seen cbiefly by laymen and hence the display shAould be in the 

nature of an educational theme, convincingly and graphically presentel d It should 
dramatize the way in which psychiatry can be or is being useful either il n the present 
war emergency or in peace time 1 

The judges will be Dr George Stevenson, Director of the National^ Conimittee 
for Mental Hygiene, Mr Albert Lasker, of Lord and Thomas, and Dr% Lawrence 
Kubie 

Ideas should be submitted in detail, preferably with drawings or diag^rams, di- 
rectly to Dr William C Menninger, Director of The Menninger Foundation, TS^peka^ 
on or before January 31, 1943 
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OBITUARIES 

DR MAURICE LEWISON 

Dr Maurice Lewison, F A C P , died in Chicago of a tumor of the brain 
on June 17, 1942, at the age of 56 He was born in Worcester, Massachu- 
setts, May 18, 1886, and moved witli his family to Chicago when he was 14 
Two years later he graduated from Medill High Scliool In 1906 he re- 
ceived his M D degree from Nortliwestem University Medical School 
He served his internship in Cook Comity Hospital and in 1920 took post- 
graduate work m London Upon completion of his internship he joined tlie 
medical faculty of the University of Illinois and taught physical diagnosis 
and tuberculosis almost to his death He was a full Professor in die De- 
partment of Medicine ’ He took his work seriously and was most meticulous 
in attendance He was a lucid and forceful teacher He always stressed 
the important and continually emphasized the value of bedside observation 
Dr Lewison early became interested in tuberculosis, both from the medi- 
cal and social aspect After a long apprenticeship in the dispensaries of the 
Municipal Tuberculosis Sanitarium he became attending physician in the 
. department of tuberculosis of Cook County Hospital He was soon ap- 
pointed Chief of Service and was Consultant at the time of his death 

In 1919 he was appointed attending physician in medicine in Mount Smai 
Hospital Within the ^^alls of tins institution Dr Lewison did his best work 
and spent the happiest years of his life His ability, smceritj of purpose, and 
common sense soon non for him tlie appreciation of Staff and the Board 
He became President of the Medical Staff and at the expiration of his tenth 
year in office was unanimously elected Honorary President Until his verj 
death he maintained a deep inteiest in the hospital and its growth 

Dr Lewison was a member of the Chicago Medical Society, Illinois ^ledi- 
cal Society and the American Medical Association He held memberships 
in the Chicago Tuberculosis Societj’’, Qiicago Heart Association, tlie Institute 
of Medicine and was certified by the American Board of Internal Medicine 
He became a Life Member of the American College of Physicians in 1941 
He was an able clinician whose counsel was sought frequently by jounger 
colleagues not alone because of his wide experience in medicine, but also his 
good common sense and warm friendliness He was senior author of a 
Manual of Phj'sical Diagnosis 

Dr Lewison was a member of the Phi Delta Epsilon Medical Fraternity 
As a teacher and phjsician he was deepl) interested m the development of 
the Medical Depaitment of the Hebrew University of Palestine and ga^c 
without stint of his time and substance to its cause 

He had a keen civic sense and every appeal for the common ^\ cal found in 
him warm response and whole hearted support He ser\cd on the boards of 
mam cliantablc institutions of the city 
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In Ins death Chicago sustained a deep loss — ^the city a good citizen, the 
medical profession a fine physician, and his many patients a capable healer 
of a kindly and understanding heart Mount Sinai Hospital lost a very 
devoted friend of unusual organizing ability, fine judgment, and deep 
loyalties 

He is suivived by his wife, his son, Edward F Lewison, a giaduate of 
the University of Chicago and Johns Hopkins Medical Scliool, now on active 
duty as Captain in the Medical Corps of the United States Army, and a 
daughter, Ethel Mae, a senior at the University of Chicago 

IsADORE M Trace, M D , F A C P 


DR H RAWLE GEYELIN 


Dr H Rawle Geyehn, FA CP, New York, N Y, was born in Vil- 
lanova. Pa , on May 12, 1884, and died on September 7, 1942 He received 
his A B degree from the University of Pennsylvania m 1906 and his M D 
degree from the University of Pennsylvania School of Medicine in 1909 
From 1913 to 1916 Dr Geyehn was Instructor m Clinical Pathology at 
Columbia University College of Physicians and Surgeons, from 1916 to 
1917, an Associate in Clinical Pathology, from 1917 to 1921, an Associate in 
Medicine, and since 1921, an Assistant Professor of Medicine at this Uni- 
versity From 1912 to 1916 he was Blumenthal Fellow in Medicine at 
Presb)rterian Hospital, from 1915 to 1921, an Assistant Visiting Physician, 
from 1918 to 1919, Chief of the Medical Clinic of the Vanderbilt Clinic of 
this Hospital, and since 1921, Associate Attending Physician Dr Geyehn 
served as Consulting Physician from 1923 to 1928, Assistant Visiting Phy- 
sician from 1928 to 1932 and since 1932 as Associate Attending Physician 
at Babies Hospital Since 1929 he was a member of the Medical Board of 
Doctors Hospital • 

Dr Geyehn was a member of the New York Academy of Medicine, the 
New York Clinical Society, the Interurban Clinical Club, the Harvey So- 
ciety, the Medical Society of the State of New York, the American Associa- 
tion for the Advancement of Science, the American Clinical and Climatologi- 
cal Association, the American Institute of Nutrition, the American Society 
for Clinical Investigation, the Association of American Physicians, and the 
Society for Experimental Biology and Chemistry He was a Diplomate 
of the American Board of International Medicine, a Fellow of the American 
Medical Association, and a Fellow of the American College of Physicians 
since 1937 

Dr Geyehn was the author of many articles which were published m out- 
standing medical journals 

Dr Geyehn was one of the outstanding internists and his death is a great 
loss to the medical profession and to the teaching staff of the College of 


Physicians and Surgeons 


Asa L Lincoln, M D , F A C P 


Governor for Eastern New York 
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DR WILLIAM JOSEPH RYAN 

Dr William Joseph Ryan, F A C P , Pomona, N Y , was born on De- 
cember 22, 1889, in Norway, Herkimer County, New York, and died on 
Februar)' 20, 1942 He received his medical degree from the Albany Medi- 
cal College in 1915 and served his internships and houseship m the Homeo- 
pathic Hospital of Alban}', the Faxton Hospital of Utica and Metropolitan 
Hospital of New York City He was resident physician at the Otisville 
Municipal Sanatorium for two years, following this appointment he was 
Director of tlie Tuberculosis Division of the United States Veterans Bureau 
m 1920 In 1921 he became Superintendent and Medical Director of the 
Summit Park Sanatorium In addition to this he w'as Director of the 
Rockland County Chest Clinic, Consultant in Diseases of the Chest at the 
Nyadc, Good Samaritan (Suffern), Rockland State (Orangeburg) and 
Tuxedo Memorial (Tuxedo Park) Hospitals, and Letchworth Village 
(Thiells) He was former President of the New York State Association 
of Superintendents and Boards of Managers of County Tuberculosis Sana- 
toria, former Chairman, Tuberculosis Sanatorium Conference of Metro- 
politan New York, Secretary of the Rockland County Medical Society, 
Vice President of the Eastern Section of the American Trudeau Society, 
member of the New York Society for Thoracic Surgery, New York State 
Medical Society, American Medical Association, American Sanatorium Asso- 
ciation, National Tuberculosis Association, International Union Against Tu- 
berculosis, American Association of School Physicians and American Public 
Health Association, Fellow' of the American College of Chest Physicians, 
Fellow of the American College of Physicians since 1937 He served during 
World War I with the rank of First Lieutenant He w'as the author of 
many published articles 

Dr Ryan made a very enviable record m the various posts w'hicli he held 
and was one of the outstanding chest men of this state His untimely death 
W'as a real loss to the medical profession 

Asa L Lincoln, M D , F A C P . 

Go^ernor for Eastern New York 

DR LEON EARL KING 

Dr Leon Earl King (Associate) of Hot Springs, Arkansas died July 10, 
1942 Di King W'as born m Russia May 23, 1908, and came to this 
country in his early teens He w'as graduated from the High School of Little 
Rock, Arkansas, w'lth the highest honors and after rccen mg his Bachelor of 
Science degree in medicine from the Unnersity of Arkansas in 1929, rc- 
cened the Doctoi of Medicine degree from the Unnersity of Arkansas in 
1931 He seived internships at Jewrish Hospital in St Louis, Missouri, and 
the Leo N Levi Hospital in Hot Springs, Arkansas 

Dr King practiced for ten } ears m Hot Springs, w here he w as a member 
111 good standing of the Garland Count} ^Icdical Socict} , the Arkansas Mcdi- 
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cal Society, the American Medical Association and the American College of 
Physical Therapy He became an Associate of the American College of 
Physicians in 1938 He was on the staff of the Leo N Levi Hospital and 
St Joseph’s Hospital. 

Although he lived sixty miles away, Dr. King took time to instruct some 
of the students at the University of Arkansas Medical School 

In many ways Dr King was an unusual person Pie was a student of 
languages, particularly French, Russian, German and Latin, and in spite of 
his foreign birth and early training he had mastered the American language 
so that he could speak without accent 

Professionally he was particularly interested m arthritis and had pub- 
lished several articles on this disease, the last one appearing in the April, 
1942 issue of the Arkansas Medical Journal He was held iii high esteem 
by all his confreres in Hot Springs and his untimely death by a skull trauma 
has removed one of the ablest practitioners from the profession 

Oliver C Melson, M D , F A C P , 

Governor for Aikansas 

DR RAYMOND A RAMSEY 

Dr Raymond A Ramsey, of Columbus, Ohio, died August 19, 1942 
He was born in 1886 and received his medical degree at Western Reserve 
University School of Medicine m 1912 He became Instructor in Medicine 
at Ohio State University College of Medicine and was later Visiting Physi- 
cian at White Cross, Mount Carmel and Grant Hospitals 

In 1931 he became Senior Attending Physician at Grant Hospital and in 
1932, Senior Attending Physician at Mount Carmel Hospital In 1933 he 
became Consulting Physician at Children’s Hospital and in 1934 was ap- 
pointed Endocrinologist of the Student Health Seivice of Ohio State Uni- 
versity 

He became an Associate of the College in 1924 by viitue of his mem- 
bership in the American Congress on Internal Medicine He was a mem- 
ber of the Columbus Academy of Medicine, the Ohio State Medical Asso- 
ciation and the American Medical Association 

Dr Ramsey was an earnest student and occupied an enviable position as 
an internist m the State of Ohio His many grateful patients, as well as 
his brothel practitioners, mourn his passing so early m such a useml life 

A B Brower, M D , F A C P , 

Governor for Ohio 

DR WARREN C BREIDENBACH 

0r Warren C Breidenbach, FACP, of Dayton, Ohio, 29 

1942 He was born m Piqua, Ohio, on January 27, 1894, a son of 
W and Elizabeth C Steller Breidenbach 
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Di Breidenbach received his pi eliminary education in Piqua and Dayton, 
and attended the University of Michigan, receiving his BA degiee in 
1914 He was graduated from the University of Michigan Medical School 
in 1917 

He was an interne and later resident physician at the Miami V alley Hos- 
pital He entered the general practice of medicine and gradually developed 
his specialty m tuberculosis He became Superintendent of the Stillwater 
Tubeiculosis Sanatoiium m 1919 He was also a member of the staif of 
Miami Valley Hospital, Good Samaritan Hospital, and a consultant at the 
Ohio Soldiers’ and Sailors’ Home at Xenia 

Dr Breidenbach was a member of the Montgomery County and Ohio 
State Medical Societies, of the Mississippi Valley Tuberculosis Conference, 
and a Fellow of the American Medical Association He was also a Fellow 
of the American College of Physicians, a member of the Trudeau Society, a 
member of the American College of Chest Physicians, a Diplomate of the 
American Board of Internal Medicine, and an assistant Fellow of the Col- 
lege of Thoracic Surgery 

He was especially interested in planography and developed it successfully 
in his study of tuberculosis He is survived by his wife, Mrs Elaine R 
Breidenbach, two sons, Warren C , Jr , and Frederick, and a daughter, Jane 
Dr Breidenbach was highly successful in his specialty of tuberculosis He 
devoted mucli of his time to a study of the prevention and treatment of 
tuberculosis m the indigent and many of his patients, especiall}' from this 
group, will mourn his passing 

A B Brower, M D , F A C P , 

Governor for Ohio 

DR FRANCIS BACON CAMP 

Dr Francis Bacon Camp, F A C P , died m St John’s Hospital, Spring- 
field, Mo , on August 11, 1942 This brought to a close a life crowded witli 
hard work and a considerable measure of success Dr Camp was uidel}' 
knoMTi as an internist, and was also prominent in tlie social life of Springfield 

Born on December 31, 1896, in tlie city in whidi he died, he received his 
collegiate education at Westminster College and his medical education at 
Emory University He served Ins internship in the St Louis City Hos- 
pital, and after two years of further training began his practice in Springfield 
in 1925 He soon rose to prominence locally and throughout southwestern 
Missouri He was deeply interested in developing the library of St John’s 
Hospital, and his friends are creating a memorial fund in his honor to be 
used to develop die library 

He was elected a Fellow' of the American College of Physicians in 1941, 
and certified as an Internist by the American Board of Internal IMedicine in 
1939 

Hard W'ork, devotion to his patients in a personal way, no doubt con- 
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tiibuted to the development of heart disease which eventually closed his 
career He is survived by his widow, Mrs Mai-y Peake Camp, a sou, 
Walter Camp, and a daughter, Sally Camp, a brother, Dr George Camp, 
and a sister, Mrs Louis Spalding 

To these, we join his many friends and old patients in extending 
sympathy 

Ralph A Kinsella, M D , F A C P , 

Governor for Missouri 

DR WILLIAM FORSYTH MILROY 

Dr William Forsyth Milroy, a Fellow of the College since 1920, died at 
his home m Los Angeles, California, after a brief illness, at the advanced age 
of 87 

Dr Milroy was born December 28, 1855, at York, New York He le- 
ceived his premedical training at the University of Rochester Following 
this he spent one year at Johns Hopkins University, one year at the College 
of Physicians and Surgeons at Baltimore, and was awarded his medical 
degree at Columbia University College of Physicians and Surgeons in 1883 
He served his internship at the New York City Hospital and the New York 
Maternity Hospital 

For many years he practised medicine at Omaha, Nebraska, wheie he was 
an indefatigable worker, becoming successively President of the Omaha- 
Douglas County Medical Society, the Nebraska State Medical Association, 
and the Medical Society of the Missouri Valley He was also Vice-Pi esident 
of the American Therapeutic Society in 1923 For 49 years he was Pro- 
fessor of Clinical Medicine at the University of Nebraska College of Medi- 
cine, 111 which capacity he was a source of the highest mspiiation to the 
men with whom he came m contact 

Dr Milroy made several contributions to the annals oif medical lore, 
one of wliicli, entitled "An Undescribed Variety of Hereditary Oedema,” 
earned for him the distinction of being the discoverer of a pathologic condi- 
tion henceforth to be known among medical men as "Milroy's Disease ” 

Roy E Thomas, M D , F A C P , 

Governor foi Southern California 
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